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IL-8 RECEPTOR ANTAGONISTS 

FIELD OF THE INVENTION 

This invcniion relates lo a novel group of phenyl urea compounds, processes lor the 
preparation thereof, the use thereof in treating IL-fi. GROa. GROp. GROy and NAP-2 
mediated diseases and pharmaceutical compositioas lor u.sc in such therapy. 

BACKGROUND OF THE INVENTION 

Many different names have been applied to Inierleukin-8 (IL-8). such as neutrophil 
attractant/acUvation protein- 1 (NAP- 1 ). monocyte derived neutrophil chemotacUc factor 
(MDNCF). neuirophU activating factor (NAF). and T-cell lymphocyte chemotacUc factor 
Inierleukin-8 is a chemoatiraciant for neutrophils. ba.sophils, and a suKsct of T-cells It i. 
produced by a majority of nucleated cells including macrophages. llbroblasLs, endotheUal and 
epithelial celLs exposed to TNF. IL- 1 a, IL- 1 p or LPS, and by neutrophils themselves when 
exposed to LPS or chemotactic factors such as FMLP. M. Baggiolini ei al. J. Ciin inv^c 
84, 1045 (1989): J. Schroder et al. J. Immtinol J39, 3474 (1987) and J. Imm.mni 14 ^ 
2223 (1990) :Strieter.etal. ScienCC 24^ 1467 (1989) and J. Binl rh.m ,0621 
( 1989); Cassaiella ei al, J lmmunni 14}^ 32 1 6 ( 1 992). 

Groa, GROp. GROy and NAP-2 al.so belong 10 the chcmokinc a family. Like IL-8 
the.se chcmokincs have also been referred to by different names. For instance GROa. p y have 
been relcired li, as MGSAa. p and y respectively (Melanoma Growth Stimulating Activity) 

(1992). All 01 ihc chemokine.s of the a-tamily which p«.s.sess the ELR motif dirccUv prcccdins: 
the CXC motif bind to the lL-8 B receptor. 

IL-8. Groa. GROp. GROy and NAP-2 .stimulate a number of lunctions in vitro. ThcN 
have all been .shown to have chemtiatiraciani propcrucs Un ncuiroph.l.s. while IL-X and GROa 
have demonstrated T-lymphocyie.s. and ba.NophUc.s chemotacUc activ.n . In addition IL-X ciui 
induce hismminc rclea.sc from ba.sophils from both normal and atopic ind.viduaLs GRO-u ajid 
IL-8 can in addiii«)n. induce lyso/omal en/ynie rolca.sc and respiratory burst from ncuirophil.v 
ILr8 has ahso been shown to increa.sc the surface cxprc.s.sion of Mac- 1 fCDI lh/CD18) on 
neutrophils without de novo protein .syntheses. This may contribute to increased adhesion oi 
the neutrophils ,o xascular endothelial cell.s Many known disea.ses arc characterized bv 
ma.ssivc neutrophil infiliraiion. As IL-K. Groa. GROp. GROy and NAP-2 promote the 
accumulauon and aciivauon of ncuirophil.s. these chemokines have been implicated in a wide 
range o! acuie and chronic mnammaiory disorders mcluding p.sonasis and rheumatoid arthniis 
Baggiolini e,al.£EElI.aL^. 97 n992,: .Miller e. al. Crii. R.v .n,n...n.. m ,7 c,992,: 
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Opppnhpim OA al Annu. Rev. Immunol. 9. 617 (1991): Scilzcial., J. Clin. Invej;t X7 4ft ^ 
{ 199 1 ): Miller el al , Am. Rev. Rcspir. Pis. 146 . 427 (1992); Donnely ei al.. Lancet 34 L 643 
(1993). In addition the ELR chcmokines (those containing the amino acids ELR motif jusi 
prior to the CXC motiO have also been implicated in angiosiasis. Slricier et al. Science 258. 
5 1798 (1992). 

In vitro, IL-8, Groa, GROp. GROyand NAP-2 induce neutrophil shape change, 
chemotaxis, granule release, and respiratory burst* by binding to and activating receptors of the 
seven-transmcmbrane. G-protein-Iinked family, in particular by binding to IL-8 receptors, 
mtxsinotably the B^recepior. Thomas el al., J. Biol. Chem 266 I4«^g nooi v and Hnimi>Q 
1 0 et al.. Science 253 . 1 278 ( 199 1 ). The development of non-peptide small molecule antagonists 
for members of this receptor family has precedent For a review see R. Freidinger in: 
Progress in D nip Research. Vol. 40» pp. 33-98, Birkhauser Verlag, Basel 1993. Hence, the 
IL-8 receptor represents a promising target for the development of novel anti-inflammatory 
agents. 

15 Two high alTmity human IL-8 receptors (77% homology) have been characterized: IL- 

8Ra, which binds only IL-8 with high affinity, and IL-8Rp. which has high affinity for IL-8 
as well as for GRO-a. GROp, GROy and NAP-2. See Holmes et al.. supra: Murphy et al.. 
Science 253 . 1280 (1991): Lee et at. J. Biol. Chem . 267. 16283 (1992): LaRosa et al., L 
Biol Chcm. 267. 25402 (1992); and Gayle et al., L Biol Chem 268. 7283 (1993). 

20 There remains a need for treatment, in this field, for compounds which are capable of 

binding to the IL-8 a or p receptor. Therefore, conditions associated with an increase in IL-8 
production (which is responsible for chemotaxis of neutrophil and T-cclls subsets into the 
inflammatory site) would benefit by compounds which are inhibitors of IL-8 receptor binding. 

25 SUMMARY OF THE INVENTION 

This invention provides for a method of treating a chcmokinc mediated disease, 
wherein the chcmokine is one which binds to an IL-8 a or P receptor and which method 
compri.scs administering an effective amount of a compound of Fom^ula (I) or a 
phamiuccuiically acceptable salt thereof. In particular the chcmokinc is IL-8. 

30 This invention also relates to a method of inhibiting the binding of IL-8 to its receptors 

in a mammal in need thereof which comprises administering to said mammal an effective 
amount ol a compound of Formula (I). 

Compounds of Formula (h useful in the present invention arc represented by the 
structure: 



35 
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wherein 

X is oxygen or sulfur; 

R is any funciional moieiy having an ionizablc hydrogen and a pKa of 10 or less: 
5 R I is independendy selected from hydrogen: halogen: niu-o: cyano: halosubsiituted C i . | o 
alkyl: C mo alkyl; C2-10 alkenyl; Ci-ioalkoxy: halosubsiituted Ci. 10 alkoxy: azide: 
S(0)tR4: hydroxy; hydroxy Ci-4alkyl; aryl; aryl C1.4 alkyl: aiyloxy: aryl Cm alkyloxy: 
heteroaryl: heieroarylalkyl; heterocyclic, heterocyclic Ci-4alkyl: heteroaryl C1-4 alkyloxy; 
aryl C2- 10 alkenyl; heteroaryl C2- 10 alkenyl; heterocyclic C2. 10 alkenyl; NR4R5: C2.10 
10 alkenyl C(0)NR4R5: C(0)NR4R5; C(0)NR4Rio; S(0)3H; S(0)3R8: Cmo alkyl 
CfO)R 1 1 ; C2. 10 alkenyl C(0)R 1 1 ; C2. 10 alkenyl C(0)OR 1 1 : C(0)R 1 1 : C(0)OR 12: 
0C(0) R 1 1 ; NR4C(0)R 1 1 : or two R 1 moieues together may form 0-(CH2)sO- or a 5 to 6 
membered unsaturated ring; 

t is 0« or an integer having a value of I or 2; 
15 s is an integer having a value of 1 to 3; 

R4 and R5 are independently hydrogen, optionally substituted C1-4 alkyl, optionally 

substituted aryl. optionally substituted aryl Ci.4alkyl. optionally substituted heteroaryL 
optionally substituted heteroaryl C|^kyl, heterocyclic, heterocyclic C i -4 alkyl. or R4 
and R5 together with the niu^ogen to which they arc attached form a 5 to 7 member ring 
20 which may optionally comprise an additional heteroatom selected from O/N/S: 

Y is independently sclccicd Irom hydrogen; halogen: niu-o: cyano: halosubsiituted C | - 10 alkyl: 
C 1 - 10 alkyl: C2- 10 alkenyl: C | . 10 alkoxy: halosubsuiuted Cmo alkoxy: azidc: S(0)iR4: 
hydroxy: hydn)xyCi-4alkyl: aryl: aryl C1.4 alkyl: aryloxy: arylC|.4 alkyloxy: hcieroar>'l: 
heieroarylalkyl: heteroaryl C 1.4 alkyloxy: heterocyclic, heterocyclic Ci^lkyl: aryl C2-|() 
25 alkenyl: heteroaryl C2.10 alkenyl: heterocyclic C2.10 alkenyl: NR4R5: C2-|() alkenyl . 

C(0)NR4R5: C(0)NR4R5; C(O)NR4Rl0: S(0)3H: S(0)3R8: C|.i() alkyl C(0)R 1 1 : 
C2. |(» alkenyl C(0)R 1 1 : C2. K) alkenyl C(0)OR 1 1 : C(0)Ri | : C(0)OR 12: 0C(0) R 1 j : 
NR4C(0)Ri i: or two Y moieties together may Ibmi 0-(CH2)sO- or a 5 to 6 membered 
unsaturated ring: 
30 n is an integer having a value of 1 to 3: 

m is an integer having a value of I to 3: 

Rs is hydrogen or C 1 -4 alkyl: 

RloisCi-ioalkyl C(0)2R8: 
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R| 1 is hydrogen. Ci-4 alkyl. optionally subsiiiuied aryl. optionally subsUiutcd aryl C|.4aikyl. 
optionally subsiiiuied heieroaiyl, optionally subsUiuted heieroarylC|-4alkyl. optionally 
substituted heterocyclic, or optionally substituted hetcrocyclicCi-4alkyl: 

R 12 is hydrogen. Ci - |o alkyl. optionally subsiiiuied aryl or optionally .sub.stiiutcd arylalkyh 

or a pharmaccutically acceptably salt thereof. 

Another aspect of ihc preseni invention is to a method of treaung a chemokinc mediated 
disease, wherein the chemokine is one which binds lo an IL-8 a or P receptor and which 
method comprises administering an effective amount of a compound of Formula (ID or a 
pharmaceuiically acceptable sail thereof, as defined herein. 

This invention also reJaies to a method of inhibiting the binding of IL-8 to its rcccpu>rs 
in a mammal in need thereof which comprises adminuiering lo said mammal an effective 
amount of a compound of Formula (II). as defined herein. 

This invention also relates to the novel compounds of Formula (II). or a 
pharmaceuiically acceptable salt Uieneof. as defined herein. 

Another aspect of the preseni invention is to a method of treating a chemokine mediated 
disease, wherein the chemokine is one which binds to an IL-8 a or p receptor and which 
method comprises administering an effective amount of a compound of Formula (III) or a 
pharmaceuiically acceptable .salt tiiereof. as defined herein. 

This invention also relates to a method of inhibiting the binding of IL-8 to its rcccpiors 
in a mammal in need Uiereof which comprises administering to said mammal an effective 
amount of a compound of Formula (III), as defined herein. 

This invention al.so relates to the novel compounds of Formula (III), or a 
pharmaceuiically acceptable salt thereof, as defined herein. 

DETAILED PFSCRTPTION O F THE FNVFNTinNI 

The compounds of Formula (I) may also be used in a.ssociauon with the vctcrinarN- 
u-caiment of mammals, other than humans, in need of inhibition of IL-S or other chcmokincs 
which bind to the IL-8 a and p receptors. Chemokinc mediated di.seascs u.r ircaimcnt. 
therapeutically or prophylactically. in animals include di.sca.se slates such as those noted herein 
in the Methods of Trcaunent section. 



In compounds of Formula (I). R is .suitably any functional moiciy which prt)vidc.s an 
umizablc hydrogen having a pKa of 10 or less, preferably from about 3 to 9. more prclcrablj 
Ironi about 3 to 7. Such functional groups include, but are not limited to. hydro.\y. carboxylic 
acid, thiol. -SR2 -OR2. -NH-C(0)Ra. -C(0)NR6R7. a substituted .sulfonamides of the 
formula -NHS(0)2Rb. -S(0)2NHRc. NHC(X2)NHRb. or a teirazolyl: wherein X2 is oxysicn 
or sulfur, preferably oxygen. Preferably. Uie functional group is other than a sulfonic acid. 
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either dirccUy or as a subsUtueni group on ihc aryl. heieroaryl. or heicnxrvclic moieiy rin^ 
such as in SR2 or OR2. More preferably R is OH, SH. or NHS(0)2Rb. Suilably, R2 i^a 
subsiituied aiyl, heieroaryl. or hcierocyclic moiciy which ring has ihc lunciional moiety 
providing the ionizabJc hydrogen having a pKa ol 10 or less. 

Suitably. R6 and R7 are independenily hydrogen or a C 1 .4 alky I group, or R6 and R7 
together with the nitrogen u, which they are attached form a 5 to 7 member ring which ring may 
optionally contain an additional heteroatom which hetcroatom is selected from oxygen, nitrogen 
or sulfur. This heieroring may be optionally subsUtuted as defined herein. 

Suitably Ra is an alkyl. aryl. arylC | -4alkyl. heteroaiyl, hctcroarvlC|.4aIkyl. 
heterocyclic, or a heterocyclic C | .4alkyl moiety, all of which may be opUonaUy substituted, as 
deflned herein below. 

Suitably. Rb is a NR6R7. alkyl. aryl. arylC|-4alkyl. arylC2-4aIkcnyl. helcroar^'l. 
heieroarylC | w^alkyl. heieroaiylC2-4 alkenyl. heterocyclic, or heterocyclic C | -4alkyl. or a 
heterocyclic C2^1kenyl moiety, camphor, all of which may be optionally substituted one to 
three limes independenUy by halogen; nitro: halosubstituted C1-4 alkyl. .such as CF3; Cm 
alkyl. such as methyl: C|^ alkoxy. such as methoxy: NR9C(0)Ra: C(0)NR6R7. S(0)3H. or 
C(0)OC|^ alkyl. Rb is preferably an optionally .substituted phenyl, benzyl, or styo'l. When 
Rb is a heteroaiyl preferably it is an optionally sub.<:titutcd thiazolc. optionally .suKstiiuted 
ihienyl, or optionally .<5ub.stitutcd quinolinyl ring. Wherein Ry is hydrogen or a C1-4 alkyl. 
preferably hydrogen, and .suitably when the subsiitucnt group is NRyOORa. then Ra is 
preferably an alkyl group, such as methyl. 

SuiUbly Rc Ls hydrogen, alkyl. aryl. arylC|.4alkyl. arylC|-4alkcnvl. heieroaryl. 
heieroarylCj^alkyl. heieroar>'lCi.4alkenyl. hcierocyclic. or heterocyclic C|-4alkyl. ora 
heterocyclic Ci^kenyl moiety, all of which may be optionally suh.suiutcd one 10 three times 
independenUy by halogen, nitro. halosuKstituted C | .4 alkyl. C 1.4 alkM. C 1.4 alkoxy 
NR9C(0)Ra. C{0)NR6R7. S(0)3H. or C(0)0C|.4 alkyl'. wherein Rm ,s hydrogen or a C1-4 
alkyl. Preferably. Rc is an optionally substituted phenyl. 

When R is an OR2 or SR2 moiety it is rccogni/cd by one of skill in the art ihai iho ar\ 1 
ring must. Uiereforc. contain the required ionizablc hydrogen. The aryl ring may also be 
additionally substituted, independently, by one to three group.s. which groups may also contain 
an additional ionizable group, and which include but arc noi limited to. halogen, niiw. 
halosubstituted C1-4 alkyl. C1.4 alkyl. C1.4 alkoxy. hydroxy. SH. -C(0)NR6R7. 
-NH-C(0)Ra. -NHS(0)2Rb. S(0)2NR6R7. C(0)OR«. or a leirazolvl ring. 
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In compounds of Formula (I), suitably R i is independently selected from hydrogen: 
halogen; niiro; cyano; halosubstituied C | . lo alkyL such as CF3; C m 0 alkyl, such as methyl, 
eihyh isopropyh or n-propyl; C2.|() alkenyl: Cmo alkoxy, such as mcthoxy. orethoxy: 
5 halosubstituted Ci - 10 alkoxy, such as trilluoromcthoxy: azide: S(0)ifl4. wherein t is 0, I or 2: 
hydroxy: hydroxy Ci.4alkyL such as methanol or ethanol: aryK such as phenyl or naphthyl: 
aryl C i -4 alkyK such as benzyl; aryloxy, such as phenoxy; aryl C | -4 alkyloxy, such as 
benzyloxy; hetcroaryl: hetcroarylalkyl; heicroaryi C1-4 alkyloxy: aryl Cz- H) alkenyl ; 
heieroaryl C2- 10 alkenyl: NR4R5: C2-K) alkenyl-C(0)NR4R5: CfO)NR4R5: C(0)NR4R|(): 

1 0 S(0)3H; S(0)3R8: C M 0 alkyl C{0)R 1 1 ; C2- 1 () alkenyl C(0)R 11 , C2- 1 0 alkenyl C(0)OR 1 1 : 
C(0)Ri I : C(0)OR 1 2- such as carboxy. methylcarboxylate or phenylbcnzoate: 0C(0) R 1 1 : 
NR4C(0)Ri 1 ; azido: or two Rj moieties together may form 0(CH2)sO- or a S to 6 
membered unsaturated hng; and s is an integer having a value of 1 to 3. The aryl, arylalkyK 
arylalkehyh heteroaryl heteroarylalkyl. heieroarylalkenyl, heierocyclic. heicrocyclicalkyl. and 

1 5 heierocyclicalkenyl moieties may all be optionally substituted as defined herein below. 
Preferably Ri is other than azido or S(0)3R8. 

When R | lomns a dioxybridge, s is preferably 1 , When R | forms an additional 
unsaturated ring, it is preferably 6 membered resulting in a naphthylenc ring system. This 
20 naphthylene ring may be substituted independently, 1 to 3 times by the other R] moieties as 
defined above. 

Suitably, R4 and R5 are independently hydrogen, optionally substituted C 1 .4 alkyl. 
optionally substituted aryl. optionally substituted aryl Ci^alkyl. optionally substituted 
25 heteroaryl. optionally substituted heicroarx l C 1 -4alkyL heterocyclic, hcicrocyclicC | .4 alkyl. or 
R4 and R5 together with the niu-ogen 10 which they arc attached lomi a 5 10 7 member ring 
which may optionally comprise an additional hetcroatom selected from O/N/S. 

R 10 is suitably C 1. 1<) alkyl C<0)2Rx« such as CH2C(0)2H or CH2C(0)2CH3, 

30 

R]| is suitably hydrogen, C 1.4 alkyl. aryl. aryl C1.4 alkyl. heteroaryl, heteroaryl 
Ci-4alkyK heterocyclic, or hetertKvclic C|-4alkyr 

R12 is suitably hydrogen, CI - 10 alkyl, optionally substituted aiyl or optionally 
35 substituted arylalkyl. 

Preferably R I is halogen, cyano. niiro, CF3. C(0)NR4R5. alkenyl aO)NR4R5. C(()» 
R4RlO- alkenyl C(0)0Ri2. heteroaryl. heieroar>'lalkyl . heteroaryl alkenyl, or S(0)NR4R5. 
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and prelerabJy R4 and R5 are boih hydrogen or one is phenyl. A preferred ring subsiiiuuon 
lor R I is in ihc 4-posiiion ol" ihc phenyl ring. 

When R is OH. SH or NS02Rb than R | is preferably subsiiiuicd in the 3-posiiion. the 
4- posiuon or di subsiiiuicd in the 3.4- posiiion. The subsiiiueni group is suitably an electron 
withdrawing moiciy. Preferably when R is OH. SH or NS02Rb. than Ri is niiro. halogen, 
cyano. irilluoromcihyl group, C(0)NR4R5. 

When R is carboxylic acid, than R | is preferably hydrogen, or R j is preferably 
subsUtuied in the 4-po.siiion. more preferably subsiiiuied by irifluoromethyl or chloro. 

In compound!; of Formula (I), .suitably Y is independentiy selected from hydrogen: 
halogen: nitro: cyano: halosubsUtuied Cmo alkyl: C|.ioalkyl: C2.10 alkenyl: Ci-io alkoxy: 
halasubsti luted C 1. 10 alkoxy: azidc: S(0)iR4: hydroxy: hydroxy C 1 ^alkyl: aryl: aryl C m 
alkyl: aryloxy: aryIC|-4 alkyloxy: aryl C2- 10 alkenyl; heteroaryl: heieroarylaikyl: heteroaryl 
C| ^ alkyloxy: heteroaryl C2- 10 alkenyl: heierocyclic. heterocyclic Ci^lkyl: heterocycIicC2- 
10 alkenyl: NR4R5: C2-IO alkenyl C(0)NR4R5: C(0)NR4R5: C(0)NR4Rio; S(0)3H: 
S(0)3R8: C 1-1 0 alkyl C(0)R if : C2- 1 () alkenyl C(0)R n : C2- 10 alkenyl C(0)0R 1 1 ; 
C(0)R 1 1 : C(0)0R 12: 0C(0) Ri i : NR4C(0)R 1 1 : azido: or two Y moieties together may form 
0-(CH2)sO- or a 5 to 6 membered uasaiurated ring. When Y forms a dioxybridge, s is 
preferably I. When Y form.s an additional un.saiuraied ring, it is preferably 6 membered 
resulting in a naphthylenc ring .system. This naphthylene ring may be substituted 1 to 3 times 
by other Y moicUcs as defined above. The aryl. heteroaryl and heterocyclic moieUes noted 
above may all be opuonally subsUtuicd as defined herein. Preferably R | is other than azido or 
S{0)3R8 

Y is prclcrably a halogen. C| .4 alkoxy. optionally .sub.sutulcd aryl. optionally 
subsiiiuicd aryloxy or arylalkoxy. methylene dioxy. NR4R5. thin C | .4alkyl. thioaryl. 
hali).subsiiiuicd alkoxy. opuonally subsiiiuicd C | -4 alkyl. or hydroxy alk\ I. Y is more 
prclcrably mono-subsiiiuied halogen, disubstiiuicd halogen, mono-substiiuicd alkoxy. 
di.sub.siitutcd alkoxy. mcihylenedioxy. aryl. or alkyl. more preferably these groups arc mt.nc or 
di-.sub.siiiuied in the 2 - posiiion or 2'-. 3 -position. 

While Y may be subsiiiuicd in any of the ring po.sitions. preferably when R is OH. 
SH. or NS02Rb. Y is preferably mono-.substituted in the 2 -position or 3 - position, with the 
4'- preferably being un.sub.siituled. If ihe ring is di.sub.stituted. when R is OH. SH, or 
NS02Rb. sub.siiiuenu;are preferably in ihe 2' or 3' po.sition of a monocyclic ring. While both 
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Rj and Y can both be hydrogen, ii is prclcrcd lhai ai least one of the rings be substituted, 
preferably both rings arc substituted. 

In compounds of Formula (I), X is suitably oxygen or sulfur, preferably oxygen. 

5 

While noi expiiciUy covered by Formula (I), (la-c), (II), or (III), another aspect of this 
invention arc the .symmetrical bis compounds which arc included for each structure. 

Compounds exemplified by this bis like smicture include: 
10 N-(Bis (2-hydroxy-4-niiro phenyl) N*-(dianisdine) diurea 

4-Methylenc bis(N-(2-chloro phenyl) N'-(2-hydroxy 4-nitm phenyl) urea) 

Exemplified compounds of Formula (I) include: 

N-[2-Hydroxy-4-(methoxycarbonyl)phenyll-N-phenylurca: 
15 N-|5-Niiro-2-hydroxyphenyl]-N*-phenyl urea 

3-Hydroxy-4-{|(phenylamino)carbonyllamino)benzamide 

N-(2-Hydroxy-4-nuorophenyl)-N -phenyl urea 

2- { 1 (Phcny lamino)carbonyl |amino ) thi phenol 

N-(2-Carboxy-4-hydroxyphenyl)-N*-phenyl urea 
20 N-f 2-Hydroxy-4-(trifluoromeihyl)phcnyI |-N'-phenyl urea 

N-(2-Hydroxy-4-niU'ophenyl)-N'-(2-hydroxy-4-niU'ophenyl) urea 

N-(2-Hydroxy-4-niirophenyl)-N'-phcnyl-thiourea 

N-(4-Niiro-2-(phcnylsuironylamino)phenyl)-N -phenyl urea 

N-(2-Hydroxy-5-nitrophcnyl)-N -(3-mcthoxy-2-thienyl)urca 
25 N-(2-Hydroxy-4-nitrophenyn-N'-(3-meihoxy-2-thienyl)urca 

N-(2-Hydr()xy-4-nitrophenyl)-N*-(3-mclhoxyphcnyI)urea 

N-(2-Hydroxy-4-nitrophenyI)-N*-(2-meihoxyphenyl)urca 

N-(2-Hydroxy-4-nitrophcnyl)-N'-(3-trinuoromethylphcnyl)urca 

N-(2-Hydroxy-4-niirophenyl)-N'-(2-trifluoromeihylphcnyl)urca 
3o N-(2-Hydroxy-4-nitrophcnyl)-N*-(4-trinuoromcihylphcnyl)urca 

N-(2-Hydroxy-4-niirophenyl)-N'-(2-bromophenyr)urea 

N-(2-Hydroxy-4-nitrophenyl)-N'-(3-bromophcnyl)urca 

N-(2-Hydroxy-4-nitrophenyl)-N'-(4-bromophcnyl)urca 

N-(2-Hydroxy-4-nitrophcnyl)-N'-(2-phcnyIphenyI)urca 
33 N-{2-Hydroxy-4-niurophcnyl)-N*-( l-naphthyl)urca; 

N-C2-Hydroxy-4-niirophenyl)-N'-(2-nilrophenyl)urca 

N-(2-Hydroxy-4-niirophenyl)-N'-(2-nuorophenyl)urea 

N-(2-Hydroxy-4-mirophenyr)-N'-(2.6-dinuorophenyliurea 
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N-(2-Hydroxy-4-niirophcnyl).N'-(2-ethoxyphenyI)urea 
N-(2-Hydroxy-4-niirophenyI)-N'-(2-eihylphenyI)urea 
N-(2-Hydroxy-4-nitrophenyI)-N-(2-trinuoromeihoxyphenyI)urca 
N-(2-Hydroxy-4-niirophenyl) N -(2-meihyllhiophenyl) urea 
5 N-(2.Hydroxy-4-niirophenyI) N'-(2-chloro 6-meihyI phenyl) urea 
N-(2-Hydroxy-4-niirophenyl) N-{2-sulfoxymcihyl phenyl) urea 
N-(4-Trinuoromethyl-2-hydroxy phenyl) N"-(2-bromo phenyl) urea 
N-(4-Carbomeihoxy 2-hydroxy phenyl) N -(2-bromophenyl) urea 
N-(4-Trinuororaeihyl-2-hydroxy phenyl) N'.(2-phenyl phenyl) urea 

1 0 N-(4-Carbomethoxy 2-hydroxy phenyl) N*-(2-phenyI phenyl ) urea 
N.(2.Hydroxy-4-nitrophenyI) N'.(2,3-dichIoro phenyl) urea 
N-(2-Hydroxy-4-nitrophenyl) N-(2.4-dichloro phenyl) urea 
N-(2-Hydroxy-4-nitrophenyl) N-(2-chloro phenyl) urea 
N-(2-Hydroxy-4.nitrophenyl) N'-(2.4-dibromo phenyl) urea 

15 N-(2-Hydroxy- l-napthyl)-N'-(2-bromo phenyl) urea 

N-(2-Hydroxy-4-niirophenyl)-N'.(2.3-methylenedioxyphenyl)uf«a 
N-(2-Hydroxy-4-nitrophenyl) N'-(3-chloro 2-nieihoxy phenyl) urea 
N-(2-Hydroxy-4-nitrophenyl) N'-(2-methyl phenyl) urea 

N.|4-(Benzylamino)carbonyl-2-hydroxyphenyl)-N"-(2-bromophenyl)urea 

20 N-(2-Hydroxy-4-niirophenyl)-N'-(2-phenoxy phenyl) urea 
N-(2-Hydroxy-4-nuoro phenyl)-N'-(2-bromo phenyl) urea 
N-(2-Hydroxy 3-napthyl) N-(2-bromo phenyl) urea: 
N-(3.4-Dinuoro 2-hydn)xy phenyl) N'-(2-bromt> phenyl) urea 
N-(2-Hydroxy 4-phenyl phenyl) N*-(2-bromo phenyl) urca 

25 N-(2- Hydroxy 4-methyl phenyl ) N'-(2-bromo phenyl) urea 

N-(2-Hydroxy-4-miro phenyl) N'-(2-phenylamino phenyl) urea 
N-(2-Hydroxy 3 -car boxy phenyl) N-(2-bromo phenyl) urea 
N-(2-Sull"hydryl 4-bromo phenyl) N'-(2-bromo phenyl) urea 
N-(2-Hydroxy 4-niiro phenyl) N'-(2-iodo phenyl) urea 

30 N-(2-Hydroxy 4-nim> phenyl) N -(2-bromo phenyl) thiourea 

N-|(2-Phenylsull'amido) 4-cvanophenyl]- N -(2-bromo phenyl) urea 
N-(2-( Amino sulfonamido phenyl) phenyl) N'-(2-bromo phenyl) urea 
N-{2-( Amino sullonyl siyryl) phenyl) N'-(2-bromo phenyl) urea 
2-1(3.4 Di-meihoxyphcnylsullonyl)amino] phenyl) N*-(2-bromo phenyl) urca 

35 N-(2-i(4-Accuunidophenylsullonyl)amino] phenyl) N -(2-bromo phenyl ) urea 
N-f2-(Amino sulfonyl (2-ihiophene) phenyl) N-(2-bn)mo phenyl) urea 
N-i2-(Amino sullonyl (3-tolyl) phenyl) N'-C2-bromo phenyl) urca 
N-i2-(Amino sullonyl (8-quinolinyl)) phenyl) N'-(2-bromo phenyl) urea 
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N-(2-( Amino sulfonyl benzyl) phenyl) N*-(2-bromo phenyl) urea 

N-(2-Hydroxy-4-a2iclophenyl)-N'-(2-meihoxyphcnyl )urca 

N-(2-Hyclroxy-5-cyanophcnyl]-N'-|2-bromophcnylJ urea 

N-(2-Hydroxy-3-nuorophenyl]-N'>(2-bromophcnyl| urea 
5 N-(2-Hydroxy-3-nuoro-5-bromophenyl]-N'-|2-bromophenyll urea 

N-f2-Hydroxy-3-chIorophenylJ-N*-[2-broniophenyl| urea 

N-I2-Hydroxy-3-trifluoromethyIphenyll-N-f2-bromophcnyll urca 

N-I2-Hydroxy-3,4-diphenyl-phenylJ-N-I2-bromophenyll urea 

N-[2-Hydroxy-3-glycinemeihyIesiercarbonylphenyl).N -I2-bromophenyl | urea 
M) N-l 2-hHydroxy-3-gIycincarbonylphenyl]-N*-f 2-bromophenyl J urea 

N-|2-Hydroxy-3,5-dichlorophenyl)->N'-[2-bromophenyl| urea 

N-|2-Hydroxy-3-niirophenyl]-N'-r2-bromophenyl] urea 

N-I2-Hydroxy-3,4-dichlorophenyl]-N-I2-bromophenyl] urca 

N-l2-Hydroxy-3-cyanophenyll-N'-f2-bromophenylJ urca 
1 5 N-f2-Hydroxy-4-cyanophenylJ-N'-[2-bromophenyl ] urca 

N-[2-Hydroxy-4-cyanophenyl)-N-I4-methoxyphenyl) urea 

N-I2-Hydroxy-4-cyanophenyll-N'-[2-phenylphenyI ) urca 

N-I2-Hydroxy-4-cyanophenyl]-N'-[2-meihylphenyl) urca 

N-f 2-Hydroxy-4-cyanophcnyll-N*-(2-trifluoromcihylphenyl | urea 
20 N-l2-Hydroxy-4-cyanophenyl J-N -|3-irinuoromethylphenyl ) urca 

N-(2-Hydroxy-4-cyanophenyl]-N'-(4-trinuoromcihylphenyll urca 

N-(2-Hydroxy-3-n-propyIphenyl]-N'-J2-bromophcnyl) urca 

N-I2-Hydmxy.4-ethylphcnyl]-N'-[2-bromophcny!| urca 

N-I2-Hydroxy-3-phcnylaniinocarbonyl phenyl|-N'-f2-bromophcnyl| urcii 
25 N-|2-Hydroxy-3-cyano-4-mclhylphenyl|-N'-(2-bromophcnyI| urca 

N-l2-Hydroxy-4-carbophcnyl phenyl l-N'-|2-br()mophcriyl| urea 

N-(2-Hydroxy-3-carbophenyl phenylJ-N -(2-bromophcnyI) urea 

N-(3-Bcnzyloxy-2-hydroxyphenyl)-N'-f2-brom(>phcnyl| urea 

(E)-N-14-[2-(Meihoxycarbonyn cihcnyll-2-hydroxyphcnyl|-N'-|2-briimophcnyl| urca 
3(» (E)-N-(3-|2-(Melhoxycarbonyl) clhenyll-2-hydrnxyphcnyl|-N'M--br()m | urca N*-| 

bromophenyll urea 

(E)-N-(3-I2-(Aminocarbonyl) cihenyll-2-hydr()xyphcnyl|-N'-|2-hromophcnyl|urca-N'-|2- 
bromophenylj urca 

(E)-N-|4-|2-(Aminocarbonyl) eihenyll-2-hydroxyphcnyI|-N.|2-brc)m<)phcnyI|urca-N-|2- 
35 bromophenyl) urea 

N-12-Hydroxy-4-benzaniidc phenyl]-N'-[2-bromophcnyl) urca 
N-(4-Aminocarbonyl-2-hydroxyphenyl)-N*-[2-bromophenyIl urca 
N-(2-Hydroxy-3,5.6-trinuorophenyl)-N'-(2-bromophcnyI)urea 
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N-(2-Hydroxy-3-nuoro-4-trinuoromclhylphcnyl)-N-(2-bromophcnyl)urca 
N-(2-Hydroxy-3-iodophcnyl)-N'-(2-bromophcnyl)urca 

N-[2-[f(2-fTrinuoromclhyl)phcnyl)sulfonyl|amino|phenyll.N'-(2-bn)nK)phcn 
N-(2-BromophenyI)-N'-f2-dimeLhylaminosuironylaminolphenyl|urca 
5 N-f2-(Pheneihylsulfonylamino)phenyIl-N^(2-bromophenyl)urca 

N-f2-f(2-Aceiamido-4-mcthylihiazoU5-yI)suIfonylamino|phenyl|-N'.(2-bn 
N-|2-Hydroxy-4-cyanophenylI-N'>(4-phcnylphcnyI| urea 
N-(2.Hydroxy-4-cyanophenyl l-N'-{ 2,3-dichlorophenyl | urea 
N-f2-Hydroxy-4-cyanophenyIl-N'-[2-methoxyphenylI urea 
10 N-f2-Hydroxy-4-cyanophenyll-N -f 3-meihoxyphenyl | urea 
N-|2-Hydroxy.5-nuorophcnylJ-N-f2-bromophenyl| urca 
N-[2-Hydroxy-5-irinuoromeihylphenylI-N-(2-bromophenyl) urea 
N-r2-HydroxyphenylJ-N*-[2-bromophenyll urea 
N-rrrans-3-siyrl-2-hydroxyphenyll-N'-f 2-bromophenyl | urea 

15 N-[2-Hydroxy-3,4-dichlorophenylJ.N'-[2-meihoxyphenyII urea 
N-[2-Hydroxy-3.4-dichlorophenyIl-N*-|4-mcthoxyphcnylI urea 
N-{2-Hydroxy-3,4-dichlorophenyl].N'-[3-lrinuoromelhylphcnyl| urea 
N-r2-Hydroxy-3.4-dichlorophenyl].N-(2-phcnyiphenylJ urca 
N-[2-Hydroxy-3,4-dichlorophenyI]-N'-(4-phcnylphcny]] urca 

20 N-f2-Hydroxy-3,4-dichlorophenyl]-N*-f2,3-dichlorophcnyn urca 

N-|2-Hydroxy-4-isopropylphenylJ-N'-(3.irinuoromcihylphenyIl urea 
N-|2-Hydroxy-3-naphihyll-N'-[2,3-dichIorophcnyI| urea 
N-[2-I(23-Dichloroihicn-5-yl)lsulfonylaminolphcnyIl-N'-(2-brom()phLMi>I)urca 
N-[2-f(3.5-Bisirinuoromeihylphenyl)sullonyIamino|phcnyl|-N'-(2-br(im(i^ 

25 N-(2-I(2-Benzynsulfonylamino)-(5-irinuoromcihyl)phcnyl|-N'-r2-bromi)phcn 
N-f2-|2-(3-Niirophcnyl).sulfonylamino|phcnyl|-N'-(2-hromophcnyl)urca 

N-(2-[2-(4-Phcnoxyphcnyl)sulfonylamino|phcnyI|-N'-(2-broniophcnyl) urca 
N-[(2-(lS)-10-Camphorsuironylamino|phcnyl|-N*-f2-bromophcnyl)urca 

30 N-lf2-(IR)-l()-Camphorsullonylamino|phcnylI-N'-(2-hromophony])urc;i 
N-I2-(2-(2-Niiro-(4-irinuoromethyI)phcnyl)suirnnylamino|phcnyl-N'-( 
N-(2-Hydroxy-4-azidophenyl)-N'-(2-iodophcnyl)urca 
N-(2-Hydroxy-3-a/jdophcnyI)-N*-(2-bn)mophcnyl)urca 
N-|2-Hydroxy-3-cyanophbnyl|-N'-|2-mcihoxyphenyl| urca 

35 N-[ 2-Hydroxy-3-cyanophcnyl )-N'-( 3-Uilluoromcihylphcnyl | urca 
N-[2-Hydroxy.3-cyanophenyI)-N'-I2-phcnylphcnyl| urca 
N-[2-Hydroxy-3-cyanophcnyll-N'-I2,3-dichIorophenyl | urea 
N-(2-Hydroxy-4-isopropylpheny!)-N -r2.3-dichlorophcnyl) urca 
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N-[2-Hydroxy-4-isopropylphenyll-N'-|2-chl(>r(>-5-irinuoromcihylphcnyl urea 
N-|2-Hydroxy-.Vphcnylphenyl|-N -(2,3*dichiorophcnyIJ urea 
N-[2-Hydroxy-5-niirophcnyll-N'-{2-mcihoxyphcnyI) urea 
N-i2-Hydroxy-5-niirophcnyl|-N'-(3-irilluoromclhylphenylI urea 
N-(2-Hydroxy-5-niirophcnyl|-N'-|2-phcnylphcnylj urea 
N-I2-Hydroxy-5-niirophenyl|-N'-f2,3-dichlorophenyll urea 
N-|2-Hydroxy-5-cihylsuironylphenyl|-N'-|2,3-dichlorophenyl) urea 
N-f2-(2-Aniino-(4-irinu(m>meihyl) phenyl) sulJonylaminoJ phenyl)- N*-(2- 
bromophenyDurea 

N-I2-(Amini)suIlonyl phenyl) 3-amino phenyl) N'-(2-bromo phenyl) urea 
N-|2-Hydroxy-3,4-dichlorophenyll-N .I2,4 dimeihoxyphenyl) urea 

N-I2-Hydroxy.3.4-dichlorophenyll-N'.|2-chloro-5-lrinuoronieihyIphenyll urea 
N- f 2-Hy droxy- 3-naphihyl )-N'- f 3-u-i tl uoromethy Iphenyl | urea 
N-I2-Hydroxy-5-naphihalene.sulfonic acidl-N -f2-bromophenyl| urea: 
N-|2-Hydroxy-4-naphihalenesuIlonic acid|-N -I2-hromophenyll urea: 
1 , 1 '-(4-Meihyl-2-phenylene)bis(2-ihio-3-3-iolylurcaJ 
N-(2-Carboxyphcnyl)-N'-phenyIurea 
N-(2-Hydroxy-4-nitrophenyI)-N'-phcnylurca: 
1 -(2-Carboxyphenyl)-3-(4-chIorophcnyl)urca : 

2-(3,4-Dichlorophenylcarbonyldiimino)-S-trinuoromcthy]benzi)icacid: 

2*(4-Chlon}phenylcarbonyldiimino)-5-uinuoromcihylbenzoic acid: 

l-(p-Anisyl)-3-(2-carb(>xyphcnyl)urca: 

l-(2-Carboxyphcnyl)-3-(3-nuorophcnyl)urca: 

l-(2-Carhoxyphcnyl)-3-(3-chlor(>phcnyl)urca: 

I -( m- Anisyl )-3-(2-carhoxyphncyl )urca: 

I -((^-Anisyn-3-f2-carboxyphcnynurca : 

l-(2-Carboxyphcnyl)-3-(3.4-dichlorophcnyl)urca: 

1 -( 2-Carboxyphcnyl)-3-(2.4-dichlorophcny 1 )urca; 

N-{5-Chk>ro-2-hydroxy-4-niirophcnyl)-N'-phcnylurca: 

N-(2-Hydroxy-4-niirophcnyn-N*-(4-nitr(>phcnyl)urca: 

Prclcrcd compounds of Formula ( I ) include: 
N-(2-Hydroxy-4-niirophcnyn-N'-C2-mclhnxyphcnyI)urea 
N-(2-Hydroxy-4-nilrophcnyl)-N*-(2-hromophcnyl)urca 
N-(2-Hydroxy-4-niirophcnyn-N'-(2-phenylphcnyl)urea 
N-(2-Hydroxy-4-niirophcnyl)-N*-(2-mcihylihiophenyl)urca 
N-(2-Hydri)xy-4-nilrnphenyl)-N'-(2.3-dichlorophenyl)urea 
N-t2-hydroxy 4-niiro phenyl) N'-{2-chioro phenyl) urea 
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N-f2-Hydroxy-4-niirophenyl)-N-(2.3-mcihylcne(iioxyphcnyl)urca 
N-(2-Hydroxy-4-niirophcnyI)-N-(2-mciht)xy-3-chlorophcnyl)urea 
N-(2-hydroxy 4-niiro phenyl) N'-{2-phcnyloxy phenyl) urea 

N-(3-Chlor()-2-hydr<)xypheny])-N'-(bromophenyl)urca 

N-(2-Hydroxy-3-glycinemeihylestercarbonylphenyl)-N*-(2-bromophcnyl)urea 

N-(3-Niir()-2-hydroxyphenyl)-N'-(2-broniophenyl)urea 

N-(2-Hydroxy-4-cyanophenyl)-N'-(2-bromophenyl)urea 

N-(2-Hydroxy-3,4-dichlorophenyl)-N-(2-bromophenyl)urea 

N-(3-Cyan()-2-hydroxyphenyl)-N'-(2-brom()phenyl)urea 

N-(2-Hydr()xy-4-cyanophenyl)-N'-(2-meihoxyphenyl)urea 

N-(2.Hydr(ixy-4.cyanophenyl)-N'-(2.phenylphenyl)urea 

N-(2-Hydurxy-4-cyanophenyl-N-(2.3-dichlorophenyl)urea 

N-(2-Hydroxy-4-cyanophenyI)-N'-(2-methylphenyl)urea 

N-(2.Hydroxy-3-cyano-4-meihylphenyl)-N-(2-bromophenyI)urea 

N-(4-Cyani)-2-hydroxyphenyI)-N'-(2-irinuoromeihylphenyl)urea 

N-(3-Trinuoromcihyl-2-hydroxyphenyl)-N'-(2-bromophenyl)urea 

N-(3-Phcnylaminocarbonyl-2-hydroxyphenyl)-N-(2-bromophenyl)urea 

N-(2-hydroxy 4-niiro phenyl) N*-(2-iodo phenyl) urea 

N-(2-hydroxy 4-nitro phenyl) N'(2-bromo phenyl) thiourea 

N-(2-phcnylsuironamido)-4-cyanophenyI-N'(2-bramo phenyl )urea 

(E)-N-|3-K2-AminocarbonyI)eihenyll-2-hydroxyphenyll-N-(2-bromophcnyl)urea 

N-(2-Hydroxy.3.4-dichlorophcnyl)-N'-(2-mcihoxyphenyl)urca 

N-(2-Hydroxy.3.4-dichlorophcnyl)-N*-(2-phcnyIphenyl)urea 

N-(2-Hydroxy-3.4-dichlorophcnyl)-N'-(2.3-dichlorophcnyl)urca 

N-(2-Hydr(>xy-5-niirophenyI)-N'.(2.3-dichl«rophenyl)urca 

N-f2-Hydroxy-3-cvanophenyI)-N'-(2.3dichIorophcnyl)urea 

As used herein, "opiionally subsiiiuicd" unless specifically dclincd shall mean such 
groups as halogen, such as nuorinc. chlorine, bromine or iodine: hydroxy: hydrox> subsiiiuicd 
C|-U)alkyl: C|.|() alkoxy. .such as mcthoxy or cihoxy: S(0)nv C|. lo alkyl! wherein m" is 0. 
1 or 2. such as mclhyl ihio. meihyl sullinyl or meihyl sulionyl: amino, mono & di-subsiiiuicd 
amino, .such as in ihc NR4R5 group: NHC(0)R4: C(0)NR4R5: C(0)OH: S(0)2NR4R5: 
NHS(0)2R|3. Ci-io alkyl. such as meihyl. cihyl, propyl, i.sopropyl. or i-buiyl: 
halosubsiiiutcd C|. 10 alkyl. such CF3: an opiionally subsiiiuicd ar>'l. such as phenyl, or an 
opiionally subsiiiuicd arvlalkyl. such as benzyl or pheneihyl. opuonally .subsiiiuicd heicriKylic. 
opiionally subsiiiuied heierocylicalkyl. opiionally subsUtuied heieroaryl. opiionally subsiiiuicd 
hetcroaryl alkyl. wherein these aryl . hcu-oaryl, or heierocyclic moieiics may be subsiiiuicd one 
10 iwo limes by halogen: hydroxy: hydroxy .suhsiiluted alkyl: Ci-ioalkoxy: S(0)mCM() 
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alkyl; amino, mono & di-substiiuied amino, such as in ihc NR4R5 group: Ci - 10 alkyl. or 
halosubsiiiuied C | . 10 alkyl, such as CF3. 

R|3 is suitably C I -4 alkyK aryL aryl CMalkyL hcieroaryl, hcicroarylCi-4alkyl. 
heierocyclic, or heierocyclicCMalkyl. 

Another aspect of the present invention are the novel compounds of Formula (ID, or a 
pharmaceutically acceptable salt thereof, as described below, which are also useful in inhibiting 
the binding of IL-8 to its receptors in a mammal in need thereof. This invention also relates 10 
the pharmaceutical compositions comprising a compound of Formula CII) and a 
pharmaceutically acceptable diluent or carrier. Compounds ofFonmula (II) are also u,scful lor 
treating a chemokine mediated disease, wherein the chemokine is one which binds to an IL-8 a 
or p receptor and which method comprises administering an effective amount of a compound 
of Fonmula (II) or a pharmaceutically acceptable salt thereof. Compounds of Formula 

(11) are represented by the structure: 




wherein 

X is oxygen or sulfur: 

R is any functional moiety having an lonizable hydrogen and a pKa of 10 or less: 

R 1 is independently selected from hydrogen: halogen: niuo: cyano: halosubstiiuicd C 1 . 1 0 
alkyl: C mo alkyl: C2- 10 alkenyl: C i . 10 alkoxy: halosubstiiuicd C | . 10 alkoxy: a/idc: 
S{0)iR4; hydroxy; hydroxyCi-4alkyl: aryl; aryl C|^ alkyl: an'luxy: arylCi-4 alkyloxy: 
heteroaryl: heteroarylalkyl: heteriKVclic. heter(KyclicCi-4alkyl: hcicroarylCi -4 alkyIox\: 
aryl C2-IO alkenyl; heteroaryl C2. 10 alkenyl; heierocyclicC2- 10 alkenyl: NR4R5: C2-I0 
alkenyl C(0)NR4R5: C(0)NR4R5: C(O)NR4R|0: S(0)3H: S(0)3R«: Cmo alkyl 
C(0)R 1 1 : C2- 1 0 alkenyl C(0)R n : C2- 1() alkenyl C(0)OR | \ : C(0)R 1 1 : C(0)OR 12: 
0C(0) R 1 1 : NR4C(0)R 1 1 : or two R i moieties together may form 0-(CH2)sO- or a 5 to 6 
membered unsaturated ring: 

t is 0, or an integer having a value of I or 2; 

s is an integer having a value of I to 3: 

R4 and R5 arc independently hydrogen, optionally substituted C 1,4 alkyl, optionally 

substituted ar>'L optionally substituted aryl Ci-4alkyl, optionally substituted heicroar> I, 
optionally substituted heteroaryl C i-4alkyl, heterocyclic, hetcrocyclicC I-4 alkyl, or R4 and 
R5 together with the niu-ogcn to which they are attached form a 5 to 7 member ring which 
may optionally comprise an additional heteroatom selected from O/N/S: 
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Y is independently selected from hydrogen: halogen: niiro: cyano: halosubsiiluicd C]. lo alkyl: 
Cmo alkyl; C2- 10 alkenyl: C| - 1() alkoxy: halosubsUtuied Cmo alkoxy: azidc: SfO)iR4: 
hydroxy: hydroxy CN4alkyI: aryl; aryl C|«4 alkyl: aryloxy: aryl C|-4 alkyloxy: hcicroar>'l: 
heicroarylalkyl: hcteroarylC | -4 alkyloxy; heterocyclic, heierwyclic C | -4alkyl: aryl C2- 1() 
alkenyl: heieroaiyl C2. 10 alkenyl: heterocyclic C2- 10 alkenyl: NR4R5: C2- !() alkenyl 
C(0)NR4R5: C(0)NR4R5; C(0)NR4Rl(); S(0)3H; S(0)3R8: Cmo alkyl aO)Ri i: 
C2. 1 0 alkenyl C(0)R 1 1 : C2- 1 0 alkenyl C(0)OR 1 1 ; CfO)R 1 1 : C(0)OR 1 2: 0C(0) R 1 1 : 
NR4C(0)Ri i: or iwo Y moieties together may form 0-(CH2)sO- or a 5 to 6 mcmbered 
unsaturated ring; 

n is an integer having a value of I to 3: 

m is an integer having a value of 1 to 3: 

R8 is hydrogen or C | .4 alkyl; 

RlO is C MO alkyl C{0)2R8: 

Rl 1 is hydrogen. C1-4 alkyl. optionally substituted aryh optionally substituted aryl C|-4alkyl. 
optionally substiojted heieroaryl, optionally substituted heteroaryIC|.4alkyK optionally 
substituted heterocyclic, or optionally substituted heterocyclicC | -4alkyl: 

R12 IS hydrogen, CmO alkyL optionally substituted aryl or optionally substituted ar\'lalkyl: 

E is optionally selected from 




asicrix * denoung point of attachment of the ring, with at least one E being present: 
of a pharmac*cuiically acceptably salt thereof. 

Suitably, the variables for Formula fll), such as X. R, Rj, R4 . R5. R6. R7. Rs. R^>. 
Y. Ra. Rb. Rc- ni. and s terms, etc. arc as defined in Formula (I) above. The E nng 
denoted by its point of attachment through the asterix may opuonally be present. If il u i.s 
not present the ring is a phenyl moiety which is substituted by the R and Ri temis as shown 
At least one E ring is necessary. The E ring may be substituted by the R | moiety in any rmg. 
saturated or unsaturated, and is shown for purpo.ses herein substituted only in the unsaturated 
ring(s). 

Exemphfied compounds of Formula (III) arc 
N-(2-hydroxy-5-indanoncl-N*-(2-bromophenyl | urea: 
N-| l-hydroxynuorcne)-N-[2-bromophenyll urea; 
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N-f3-hydroxy-9.10-amhraquinon-2-yl).N -I2-bromophcnyl| urea 

Another aspect of the present invention are the novel compounds of Formula (III), or a 
phamiaceutically acceptable sail thereof, as described below, which are also useful in inhibiting 
5 the binding of IL-8 to its receptors in a mammal in need thereof. This invention also relates to 
the pharmaceutical compositions comprising a compound of Formula (III) and a 
pharmaccutically acceptable diluent or carrier. Compounds of Formula (III ) arc also usclul for 
treating a chemokine mediated disease, wherein the chemokinc is one which binds to an IL-K a 
or P receptor and which method comprises administering an effective amount of a compound 
10 of Formula (HI) or a pharmaceuUcaliy acceptable salt thereof. Compounds of Formula (III) are 
represented by the formula: 



15 X is oxygen or sulfur; 

R is any functional moiety having an ionizable hydrogen and a pKa of M) or less: 
Rl is independently selected from hydrogen: halogen: niu-o: cyano: halosubsiiiutcd Ci - lo 
alkyl: Ci-ioalkyl; C2.l() alkenyl: Ci-io alkoxy: halosubstituted Ci-ioalkoxy: a/idc: 
S(0)tR4: hydroxy; hydroxyC | -4alkyl: aryl: aryl C | -4 alkyl: aryloxy: arylC i .4 alkylox> : 
20 hcteroaryl: heteroarylalkyl: heterocyclic, hetcrwyclicC 1 -4alkyl: hcicroarylC | .4 alkyloxN : 
aryl C2- 10 alkenyl; heteroaryl C2-I0 alkenyl: hctcrocyclicC2. 10 alkenyl: NR4R5: C2-|() 
alkenyl C(0)NR4R5: C(0)NR4R5: C(0)NR4Rlo: S(0)3H: S(0)3Rx: Ci. 10 alkyl 
C(0)Ri 1: C2-I0alkenyl C(0)Ri 1: C2.IO alkenyl C(0)ORi i: C(0)R| 1: 00)OR|2: 
0C(0) Rii : NR4C(0)R 1 1 ; or two R | moieties together may form 0-(CH2)sO- iir a 5 10 6 
25 membered unsaturated ring: 

I is 0. or an integer having a value of I or 2: 
s is an integer having a value of I lo 3: 

R4 and Rs arc independently hydrogen, optionally subsiiiuted C1.4 alkyl. opiionally 

substituted aryl, optionally substituted aryl Ci-4aikyl. optionally suh.stiiuicd hcicroar\'l. 
30 optionally substituted heteroaryl C 1 -4alkyl. heicriK-yclic, hcicrocyclicC: 1 .4 alkvL or R4 and 
R5 together with the niurogcn 10 which they arc attached form a 5 10 7 member nng which 
may optionally comprise an additional heteroatom selected from O/N/S: 

Y is independently selected from hydrogen: halogen: niu-o: cyano: halosubsu lu ted Ci - 10 alkyl: 
C 1-10 alkyl: C2. 10 alkenyl: C mo alkoxy: halosub.suiuted C m 0 alkoxy: a/.idc: S(0)iR4: 



(Y)n 




wherein 
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hydroxy: hydroxyC|.4alkyl: aryl: aryl C1-4 alkyi: aryloxy: aryiC|-4 alkyloxy: heicroaryl: 
heieroarylalkyi: heieroarylC 1 .4 alkyloxy: hcicnKyclic. heierocycIicCi-4aikyl: aiyl C2.10 
alkenyl: heteroaryl C2- 10 aJkcnyl: hcicmcyclicC2- 10 alkenyl: NR4R5: C2- 10 alkcnyl 
C(0)NR4R5: C(0)NR4R5; C(0)NR4R|(): S{0)3H: S(0)3R8: d . |0 alkyI C{0)Ri i ; 
C2- 1 0 alkenyl C(0)R ii : C2- 1 0 alkenyl C(0)OR 1 1 : C(0)R 1 1 : C(0)OR 1 2: 0C(0) R 1 1 : 
NR4C(0)R 1 1 : or two Y moiciies logeihcr may lorm 0-(CH2)sO. or a 5 10 6 mcmbered 
unsaturated ring: 

n is an integer having a value of 1 to 3: 

m is an integer having a value of I to 3: 

R8 is hydrogen or C m alkyl: 

Rio is Ci- 10 alkyl C(0)2R8; 

Rl I is hydrogen. C1-4 alkyl. opUonally substituted aryl. optionally subsUtuied aryl Ci-4alkyl. 
opuonally substituted heteroaiyl, opUonally subsUtuted heteroarylCi.4alkyl. optionally 
substituted heterocyclic, or optionally substituted hctcrocyclicC i ^Ikyl: 

R12 is hydrogen. C J. 10 alkyl. optionally substituted aiyl or optionally substituted arylalkyi: 

or a phaimaceutically acceptably salt thereof 

Suitably, the variables, etc. for Formula (II) arc the same as those defined for Formula 
(I) above, such as for example the R variable. 

Exemplified compounds of Formula (III) are N-(2-Hydroxy-4-niirophenyl)-N'-(3- 
methoxy-2-thicnyl)urca : and N-(2-hydroxy-5-nitrophcnyl)-N'-(3.mcthoxy-2-thicnyl)urca. 

Another aspect of the present invention is the novel compounds Formula (la), a 
subset of compounds of Formula (I) useful for treating a chemokmc mediated di.sease as 
defined herein This invention also relates to the pharmaceutical composiiions comprising a 
compound of Formula (la > and a pharmaccuiically acceptable diluent or carrier. The 
compounds of Formula (la) arc represented by the .sirucuture: 



Ra is an alkyl. ar\'i. arylC j .4alkyl. heteroaryl. heicroaryl C|-4alkyl. heterocyclic, or 
heiertKvclic CMalkyl moiety, all of w/hich may be optionally subsiituied: 




NHS(0)2Rb 



whercin 

X is oxygen or sulfur: 
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Rb is a NR6R7, alkvL aryl, aryIC|.4alkyK aryl C2-4alkcnyl, heicroaryL hcieroarylCi-4aIkyL 
hetcroarylC2-4 alkenyl. heierocyciic, or heierocyclic C | .4aJkyK or a heierocyclic 
C2-4alkenyl moiciy, camphor, all of which may be optionally subsiiiuied one 10 ihree limes 
independently by halogen; nitro: halosubsiituted C1-4 alkyl; Cm alkyi: C1-4 alkoxy: 
NR9C(0)Ra: C(0)NR6R7. S(0)3H. or C(0)0C|-4 alkyl; 

R6 and R7 are independently hydrogen or a C | -4 alkyl group, or R6 and R7 together with the 
nitrogen to which they arc attached form a 5 to 7 member ring which ring may opUonally 
coniain an additional heicroatom which hetcroatom is selected from oxygen, nitrogen or 
sulfur, which ring may be optionally substitued; 

R9 is hydrogen or a C 1 -4 alkyL preferably hydrogen: 

Rl is independenUy selected from hydrogen: halogen: niu-o: cyano: halosubsiituted C|. 10 
alkyl: C 1 - alkyl: C2. 1 0 alkcnyl; C i- 10 alkoxy: halosubsUiuied C j . 10 alkoxy: azide: 
S(0)iR4; hydroxy: hydroxy CMalkyl: aryl: aryl C|. 4 alkyl: aryloxy: aryl C|-4alkyloxy; 
heteroaryl: heieroarylalkyl: hetercKyclic. heierocyclic C|.4alkyl: hctcroaryl C|-4 alkyloxy: 
aryl C2-l() alkenyl; heteroaryl C2. |() alkenyl: heterocyclicC2- 10 alkenyl: NR4R5: C2-l() 
alkenyl C(0)NR4R5: C(0)NR4R5: C(0)NR4Ri(): S(0)3H; S(0)3R8: C mo alkyl 
C(0)R 1 1 ; C2- 1 0 alkenyl C{0)R || : C2- 10 alkenyl C(0)OR 1 1 : C(0)R 1 1 : C(0)OR 12: 
0C(0) Rn : NR4C{0)R 1 1 ; or two R j moieties together may form 0-(CH2)sO- or a 5 10 6 
membered unsaturated ring: 

I is 0, or an integer having a value of I or 2: 

s is an integer having a value of 1 to 3: 

R4 and R5 are independently hydrogen, opuonally substituted C 1-4 alkyl. opuonaliy 

substituted ar\'l. optiimally substituted aryl C | .4alkyK optionally substituted hctcroaryl. 
optionally substituted heteroaryl Ci-4alkyl. heterocyclic, heicrocyclicC|-4 alkyl. or R4 and 
R5 together with the niirtigen to which they are attached form a 5 lo 7 member ring which 
may optionally comprise an additional hetcroatom selected from O/N/S: 

Y is independently selected from hydrogen: halogen: niu-o: cyano: halosubsiituted Cm 0 alkyl: 
Cmo alkyl: C2- 10 alkenyl: C mo alkoxy: halosubsuiuted C mo alkoxy: azide: S(0)(R4: 
hydroxy: hydroxyC|.4alkyl: aryl: ar\'l C1.4 alkyl: aryloxy: ary]Ci.4 alkyloxy: heieroar\'l: 
heteroarylalkyl: hctcroarylC 1 .4 alkyloxy: heterocyclic. hcterocyclicC|-4alkyl: aryl C2- 10 
alkenyl: hetcroar>'l C2- 10 alkenyl: hcteriK7clicC2. |() alkenyl: NR4R5: C2- 10 alkenyl 
C(0)NR4R5: C(0)NR4R5: C(O)NR4Rl0: S{0)3H: S(0)3Rk: Cmo alkyl C(0)Rn: 
C2. 1 0 alkenyl C(0)R 1 1 : C2. 1 0 alkenyl Cf 0)0R 1 1 : C(0)R | j : C(0)OR 1 2: 0C(0) R || : 
NR4C(0)R 1 1 : or iwo Y moieties Migeihcr may form 0-rCH2)sO- or a 5 to 6 mcmbcrcd 
unsaturated ring: 

n is an integer having a value of I to 3: 

m IS an integer havini: a value of 1 to 3: 

Rr is hydrogen or C i -4 alkyl; 
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RlO isCi-ioalkyl C(0)2R8: 

R 1 1 is hydrogen. C|.4 alkyl. opUonally subsuiuicd aryl. opiionally subsiiiuied aryl Ci.4alkyl. 
optionally subsuiuicd heieroaiyl. opiionally subsuiuied heicroarylCi.4aIkyl. opiionally 
subsiiiuicd hcierocyciic. or opiionally subsuiuicd heierocyclicCi-4alkyl; 

Rl2 is hydrogen. Ci- 10 alkyl, opiionally subsiituied aiyl or opiionally subsiituied aiylalkyl: 

or a phannaccuiicaily acceptably salt thereof. 



A prclcrrcd ring subsUtution for Ri variable is monosubsiiiuied in the 3-position. or ihc 
4- position, or di-.substituied in the 3,4- posiUon. The subsiiiuent group is suitably an electron 
withdrawing moiety. Preferably R| is niiro, halogen, cyano, U^itluoromethyl group, or 
C(0)NR4R5. 

While Y may be subsUtuied in any of the 5 ring positions, preferably the ring with the 
Y moiety is mono-substituted in the 2-posiiion or 3- position, with the 4- preferably being 
unsubsiiiuicd. II- the ring is di-substiiuted, substituents are preferably in the 2'-, 3*- positions 
of a monocyclic ring. While both R] and Y can both be hydrogen, it is prefered that at least 
one of the rings be substiujted. preferably both rings are at least mono-substituted, i.e. n amd 
m are each equal to 1 or more. 

Y i.s more preferably a mono-subsUtuted halogen. disubsUiutcd halogen, mono- 
subsututcd alkoxy. dLsubstiuited alkoxy, methylenedioxy. aryl, or alkyl. preferably ihe.se 
groups arc substituted in the 2 - posiUon or 2 -.3 -posiuon. 

Excmplillcd compounds of Formula (la) are 
N-(4-Niiro 2-(phcnylsulfonyIamino)phcnyl)-N'-phcnyl urea 
N-|(2-Phcnyl.suUamido) 4-cyanophenyIl- N'-(2-bromo phenyl) urea 
N-(2-( Amino sulfonamido phenyl) phenyl) N'-(2-bromo phenyl) urea 
N-(2-(Ammo sulfonyl siyryl) phenyl) N'-(2-bromo phenyl) urea 
2-1(3.4 Di-mcihoxyphenylsulfonyDaminol phenyl) N -(2-bromo phenyl) urea 
N-(2-|(4-Acciamidophenylsulfonyl)amino| phenyl) N'-(2-bromo phenyl) urea 
N.(2-( Amino .suUonyl (2-ihiophene) phenyl) N -(2-bromo phenyl) urea 
N-(2-(Ammo .sulfonyl (3-iolyl) phenyl) N-r2-bromo phenyl) urea 
N-(2-( Amino .sulfonyl (8-quinolinyl)) phenyl) N -(2-bromo phenyl) urea 
N-(2-( Amino .sulfonyl benzyl) phenyl) N'-(2-bromo phenyl) urea 

N-|2-i|(2-(Trinuoromcihyl)phenyllsulfonyllamino)phenyl|-N-(2-bmmophenyl)urca 

N-(2-Bromophcnyl)-N'-f2-dimeihylamino.«Julfonylamino)phcnyl|urca 

N-(2-(PhcncihylsulfonyIamino)phenyl|.N-(2-bromophenyl)urea 

N-(2-K2-Acetamid(>-4-mcihyllhiazol-.'5-yl)sulfonylaminolphenyll-N'-(2-bromophenyl)urea 

N-I2-|(2.3-Dichlorothien-5-yl)lsulfonylaminolphenyll-N'-(2-bromophenyl)urca 

N-|2-((3..5-Bisirinuoromeihylphenyl>sulfonylaminoJphenyll-N-(2-bromophenyl)urca 
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N-12-I(2-BenzyI)suIfony!amino]-(5-irinuoromeihyl)phenyl|-N'-(2-bromophM^ 
N-(2-|2-(3-Niirophenyl)suIlonyIamino|phcnyll-N'-(2-bromophcnyl)urca 

N-(2-I2-(4-Phenoxyphenyl)sulfonylaminolphenyl|-N-(2-bromophcnyr) urea 
5 N-{(2-( IS)-l()-CamphorsulfonylaminoJphenyl)-N'-(2-bromophcnyl)urea 
N-((2-(IR)-10-Carnphorsulfonylaminolphenyll-N'-(2-bromophcnyl)urca 
N-|2-(2-(2-Nitro-(4-irifluoromeihyl)phenyI)sulfonylaminolphenyl-N*-(2-bromophcny 
N-(2-(2-Afnimv(4-irifluoromeihyI) phenyl) sulfonylamino) phenyl)- N'-(2- 
bromophenyOurea 

10 N-[2*(aminosulfonyl phenyl) 3-amina phenyl] N'-(2-bromo phenyl) urea 

Another aspect of the present invention is the novel compounds of Formula (lb), a 
subset of compounds of Formula (I) useful for treating a chemokine mediated disease. This 
invention also relates to the pharmaceutical compositioas comprising a compound of Formula 
15 (lb) and a pharmaceutically acceptable diluent or carrier. The a)mpounds of Fomiula (lb) are 
represented by the strucuture: 




wherein 
20 X is oxygen or sulfur; 
X I is oxygen or sulfur: 

R| is independeniiy selected from hydrogen: halogen: niiro: cyano: halusuhsiituied C| - lo 
alkyl: C|-i() alkyl: C2-I0 alkcnyl: Cmo alkoxy: halosubstiluied C ]. lo aikoxy: azidc: 
S(0)tR4; hydroxy: hydroxyC i -4alkyl; aryl; aryl C1.4 alkyl: an'loxy: arylC|-4 alkyloxy: 
25 heieroaryl; heteroarylalkyi: heterocyclic, heiercKyclic C | .4alkyl: hclcroar>i C| -4 alkyloxy: 

ar>'l C2- 10 alkenyl; heteroaryl C2- 10 alkenyl: heierocvclicC2- 10 alkenyl: NR4R5: C2- 10 
alkenyl C(0)^^R4R5• C(0)NR4R5: C(O)NR4Rl0: S(0)3H; S(0)3R8: C|.|() alkyl 
C(0)R 1 1 : C2- 1 0 alkenyl C(0)R 1 1 : C2. 10 alkenyl C(0)OR 1 1 ; C(0)R 1 1 : C(0)OR 12: 
0C(0) R 1 1 : NR4C(0)R 1 1 : or two R i moieties together may form 0-(CH2)sO- or a 5 u> 6 
30 mcmbcrcd unsaturated ring: 

I is (K i>r an integer having a value of 1 or 2: 

s is an integer having a value of 1 lo 3: 

R2 is a substituted aryl. heteroaryl, or heterocyclic ring which ring has a functional moiety 
providing the ionizable hydrogen having a pKa of 10 or less: 
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R4 and R5 arc independcnily hydrogen, opUonally subsiiiuicd C1.4 alkyl. optionally 

subsiiiuied aryl. opiionaJJy subsiiiuicd aryl C|.4alkyl, opuonaJly subsiiiuied hetcroaiyl. 
optionally substituted hetcroaryl Ci^lkyl. heicrtKyclic. heicr()cyclicC|-4 alkyl. or R4 and 
R5 together with the nitrogen to which they are attached form a 5 to 7 member ring which 
may optionally comprise an additional heteroatom selected from 0/N/S: 
Y is independently selected from hydrogen: halogen: niiro; cyano: halosubsUtuted Ci - 10 alkyl: 
Ci. 10 alkyl: C2-I0alkenyl: C|-io alkoxy: halosubsUtuted C|.i()alkoxv: azidc: S(0)tR4: 
hydroxy; hydroxyCi^kyl: ao'l; aiyl C1.4 alkyl: aryloxy: arylCi^ alkyloxy: heteroar>'l: 
heien>arylalkyl: heieroaiylCM alkyloxy: heterocyclic. heterocyclicCi.4alkyl: aryl C2- 10 
alkcnyl: heteroaryl C2- 10 alkenyl: heterocycUcC2. 1(1 alkenyl: NR4R5: Cj. 10 alkenyl 
C(0)NR4R5: C(0)NR4R5; C(O)NR4Rl0: S(0)3H: S(0)3R8: Cm, alkyl C(0)R 1 j : 
C2-loalkenyl C(0)R| 1: C2-i() alkenyl C(0)OR, i: C(0)Rn: C(0)0Ri2: 0C(0) Ri i: 
NR4C(0)R 11 ; or two Y moieties together may form 0-(CH2)sO- or a 5 to 6 membered 
unsaturated ring: 

n is an integer having a value of I to 3: 

m is an integer having a value of I to 3; 

R8 is hydrogen or C | .4 alkyl; 

R 10 is C 1-10 alkyl C(0)2R8: 

Rl 1 is hydrogen. C 1-4 alkyl. optionally .subsutuied aryl. optionally substituted aryl C|.4alkyl. 
optionally substituted heicroaryl. optionally substituted heieroarylC | -4alkyl, optionally 
subsUiuted heten)cyclk:. or optionally substiuited heierocyclicC | .4alkyl: 

R 1 2 is hydrt)gen. C | . k, alkyl. optionally subsUtuted aryl or optionally substituted arylalkyl : 

or a pharmaccutically acceptable .sail thctxM)f. 

Suitably, the variable, etc. for Formula (lb) are the .same as tho.se defined for Formula 
(1) above, .such as lor example the functional moieiies on the R2 group having an ionizabic 
hydrogen with a pKa of 10 or less. Suitably such functi<»nal groups include, but arc not 
limited to. hydroxy, carboxylic acid, thiol. -NH-CfO)Ra. -C(0)NR6R7. substituted 
.sulfonamides of the formula -NHS(0)2Rb. -S(0)2NHRc. NHC(X2)NHRb. or tctrazoyl (as 
defined for Formula (1). 

Suitably for compounds of Formula fib), a preferred ring substitution for R 1 is in the 
-^position, ihc 4- position or is preferably di sub.siiiuicd in the 3.4- posiuon. The sub.stiiuent 
i:roup is suiiably an electron withdrawing moiety. Preferably R i is nitro. halogen, cyano. 
irinuoromelhyl group, or C(0)NR4R5. 

While Y may be substituted in any of the .S ring posiUons. preferably the ring with the 
Y moiety is mono-subsiituicd in the 2-po.siiion or 3- po.sition. with the 4- preferably being 
unsubsiituted. If the ring is disubstituted. substituents are preferably in the 2' or .V position of 
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a monocyclic ring. While both R| and Y can boih be hydrogen, ii is prefercd ihai at least one 
ol the rings be substituted, preferably both rings arc at least mono-substituted, i.e. n amd m a 
each equal to 1 or more. 

Suitably lor compounds of Formula (lb), Y is more preferably disubsuiuied halogen, 
5 mono-substituted halogen, disubstituted alkoxy, mono-substituted alkoxy, methylenedioxy, 
aryl, or alkyl, preferably in the 2'position or 2\3*-posilion. 

Another aspect of the present invention is the novel compounds of Formula (Ic), a 
subset of compounds of Formula (I) useful for treating a chemokine mediated disease. This 
10 invention also relates lo the pharmaceutical compositions comprising a compound of Formula 
(Ic) and a pharmaceuiically acceptable diluent or carrier. The compounds of Formula do arc 
represented by the strucuture: 



15 X is oxygen or sulfur; 
X I is oxygen or sulfur: 

R I is independently selected from hydrogen: halogen: niu-o; cyano: halosubstituted C i - lo 
alkyi : C 1 . 1 0 alkyl: C2- 1 0 alkenyl: C i - 1 o alkoxy: halosubstituted C m o alkoxy: azide: 
S{0)iR4; hydroxy: hydroxyCi^lkyl: aryl: aryl Ci-4 alkyl: arytoxy: aryl C|-4 alkyloxy: 
2(1 heteroaryl: heteroarylalkyl: heterocyclic, hetcrocyclicC | ^alkyl: heteroar>'IC i .4 alkyloxy: 

aryl C2- 10 alkenyl: heteroaryl C2- 10 alkenyl: hcicnK-yclic 02-10 alkenyl: NR4R5: C2- |(i 
alkenyl C(0)NR4R5: C(0)NR4R5: C(0)NR4R l o: S(0)3H: S(0)3Rk: C mo alkyl 
C(0)R 11 : C2. 1 0 alkenyl C(0)R 1 1 : C2- 10 alkenyl C(0)OR 1 1 : C(0)R 1 1 : C(0>OR 1 2 : 
0C(0) R]] : NR4C(0)Ri |: or two R| moieties together may form 0-(CH2)sO- or a 5 
25 mcmbered unsaturated ring: 

t is O, or an integer having a value of 1 or 2: 

s is an integer having a value ol* I to 3: 

R4 and Rs are independently hydrogen, optionally .substituted C 1.4 alkyl, optionally 

substituted ar>'l. optionally -substituted ar>'l C |-4alkyl. optionally substituted hcicroarxi. 
30 optionally substituted heteroaryl C 1 -4 alkyl, heterocyclic, heteriK\vclic C 1 .4 alkyl, or R4 

and R5 together with the nitrogen to which they arc attached form a 5 to 7 member rin<! 
which may optionally comprise an additional heteroaiom selected from O/N/S: 
Y is independently selected from halogen: niiro: cyano: halosubstituted C mo alkyl; C i-io 
alkyl: C2-IO alkenyl: Cm 0 alkoxy: halosubstituted Cm 0 alkoxy: azidc: S(0)tR4: 
35 hydroxy: hydroxy C 1 -4alkyl: aryl: aryl C 1 -4 alkyl: aryloxy: an'lC 1 .4 alkyloxy: hetcroar> l: 




wherein 
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hetcroarylalkyl: hcieroarylCi.4 alkyloxy: heterocyclic, heterocyclic C|.4alky I; aryl C2-l() 
alkcnyl: hctcroaryl C2- 1() alkcnyl: heterocyclic C2- 10 alkenyl: NR4R5: C2. |0 alkenyl 
C(0)NR4R5: C(0)NR4R5: C(0)NR4R|(): S(0)3H: S(0)3R8: Cmo aUcyl C{0)R| i: 
C2- 10 alkenyl C(0)R 1 1 ; C2- 1 () alkenyl C(0)OR 1 1 : C(0)R 1 1 : C(0)OR 1 2: OC(0) R 1 1 ; 
NR4C(0)R 1 1 : or two Y moieties together may form 0-(CH2)sO- or a 5 to 6 merabered 
unsaturated ring: 

n is an integer having a value ot I to 3: 

m is an integer having a value of I to 3: 

R8 is hydrogen or C | .4 alkyl: 

R 1 0 is C I - 1 0 alkyl C(0)2R8: 

R|| is hydrogen. C1.4 alkyl, optionally suhsutuied aryl, optionally subsUiuted aryl C|.4alkyl. 
opUonally subsUtuted heteroaryl. optionally substituted heieroaiylC|.4alkyl. opUonally 
substituted heterocycUc. or optionally substituted heierocycUcC|.4a]kyl; 

R12 is hydrogen. Ci-io alkyl. optionally .substituted aryl or optionally .substituted arylalkyi: 
provided that 

when n =1 than Y is substituted in the 2- or 3- position; 

when n =2 than Y is di-subsuiuied in the T- 3*- position, the 2'-.5*- position, the 
2 -6' position, the 3'-5' or Uie 3'-6' position; 

when b = 3 than Y is irisub.stitutcd in the 2'-3'-5' or U>e 2 -3'-6*- positions; 
further provided that 

when Xi is O, m=2. R| is 2-t-buiyl. 4-meihyl. and n=3 than Y is not 2 -OH.3 -t- 
butyl. .^'-methyl; 

when X 1 is O. m=l. R] is 4-mcihyl. and n=2 Uian Y is not 2*-OH. 5 -methyl: 
when X | is O. m=I. R | is hydrogen, and n=2 than Y is not 2 -6 -diethyl: 
when Xi is O. m=l. R| is 6-OH. and n=2 than Y is not 2 -5'-mcthyl: 
when Xj i.s S. m=l. R| is 4-ethyl. and n=l Uian Y is not 2-mcthoxy; 
or a pharmaceuiically acceptably salt thereof. 

Suitably, ihc variables, etc. for Formula (Ic) arc the .same as those defined lor Fomiula 
(I) above unless indicated. . 

Suitably for compounds of Formula do. a preferred ring .sub.suiuiion for R j \% in the 
3-posiiion. the 4- po.siti»in or di substituted in the 3.4- pixsition. Preferably R | is other than 
hydrogen. The substitucni group is .suiubly an electron withdrawing moiety. Preferably R | is 
niu-o. halogen, cyano. irilluoromeUiyl group, or C(0)NR4R5. 

While Y may be .substituted in any of the 5 ring position.s. preferably die ring with the 
Y moieiy is moni>-substituied in Uic 2-pt)siuon or position, with the 4- preferably being 
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unsubKiiiuicd. li ihe rin{! is disubsUtuicd, suhsiiiuents are preferably in ihc 2' or 3* position ol 

a monocyclic ring. While bolh R j and Y can boih be hydrogen, it is prclercd ihat at least one 

ol the rings be substtiuicd. preferably both rings are at least mono-subsiituicd, i.e. n amd m arc 

each equal to 1 or nf)orc. 
5 Suitably lor compounds of Formula (Ic), Y is more preferably a mono-substituted 

halogen, disubstituicd halogen, mono-subsiituted alkoxy, disubsiituicd alkoxy, 

mcihylencdioxy, aryK or alkyK preferably with these groups in the 2*posiiion or 2.3-posiuon. 
Exemplified compounds of Formula (Ic) arc: 

N-|2-Hydroxy-4-(meihoxycarbonyl)phcnyl)-N-phenylurea: 
10 N-[2-Hydroxy-5-niiro-phenylJ-N'-phenyl urea 

N-f2-Hydroxy-4-fluorophenyl)-N*-phenyl urea 

N-(2-Hydroxy-4-(uinuoromeUiyl)phenylJ-N -phenyl urea 

N-(2-Hydroxy-4-niU"ophcnyl)-N'-(2-hydroxy-4-niU"ophenyl) urea 

N-(2-Hydroxy-4-nitrophenyl)-N'-phenyI-thiourea 
15 N-{2-Hydroxy-5-niirophenyl)-N*-(3-meihoxy-2-thienyl)urea 

N-(2-Hydroxy-4-niirophenyl)-N-(3-meihoxy-2-ihienyl)urea 

N-(2-Hydroxy-4-nitrophenyl)-N*-(3-meihoxyphenyl)urea 

N-{2-Hydroxy-4-niirophenyl)-N'-(2-meihoxyphenyl)urca 

N-(2-Hydroxy-4-niU'ophenyl)-N'-(3-irinuoromethylphenyl)urea 
20 N-(2-Hydroxy-4-niu-ophcnyl)-N-(2-Uinuoromeihylphenyl)urea 

N-(2-Hydroxy-4-niu-ophcnyl)-N-(4-irinuoromeihylphenyl)urea 

N-{2-Hydroxy-4-niirophenyl)-N'-(2-bromophenyl)urca 

N-(2-Hydroxy-4-niirophcnyI)-N'-(3-bromophenyI)urea 

N-(2-Hydroxy-4-niirophcnyI)-N'-(4-bromophenyl)urea 
25 N-(2-Hydroxy-4-niirophcnyl)-N'-(2-phcnylphenyl)urea 

N'(2-Hydroxy-4-niirophcnyl)-N'-(2-niirophcnyl)urca 

N-(2-Hydroxy-4-nitrophcnyl)-N'-{2-nuorophcnyl)urea 

N-(2-Hydroxy-4-niirophcny])-N'-(2/vdinuorophcnyl>urca 

N-(2-Hydroxy-4-niirophcnyl)-N*-(2-cihoxyphcnyl)urea 
30 N-f2-Hydroxy-4-niirophcnyl)-N'-(2-cihylphcnyr)urea 

N-(2-Hydroxy-4-nitrophcnyl)-N*-(2-irinuoromcihoxyphcnyl)urca 

N-{2-Hydroxy-4-niirophcnyI) N -(2-mcihylthit)phenyl) urea 

N-f2-Hydroxy-4-niiro-phenyl) N'-(2-chIoro 6-mcihyl phenyl) urea 

N-(2-Hydroxy-4-niiro-phenyl) N'-(2-sulfoxymcihyl phenyl) urea 
35 N-(2-Hydroxy-4-trinuoromeihyl phenyl )-N'-(2-bromo phenyl) urea 

N-(2-Hydroxy-4-irinuoromeihyl phenyn-N*-{2-phenyl phenyl) urea 

N-(2-Hydroxy-4-carbomethoxy phenyl)-N'-(2-phenyl phenyl) urea 

N-(2-Hydroxy-4-niirophenyl)-N*-(2.3-dichloro phenyl) urea 
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N-(2-Hydroxy-4-niirophenyl)-N-(2.4-dichloro phenyl) urea 
N-(2-Hydroxy-4-niirophenyl)-N'-(2-chIoro phenyl) urea 
N-(2'Hydroxy-4-niirophenyl)-N -(2,4.dibromo phenyl) urea 
N-(2-Hydroxy-l-napthyI)-N'-(2-bromo phenyl) urea 

5 N-(2-Hydroxy-4.niirophenyl)-N-(23-meihylenedioxyphenyl)urca 
N-(2-Hydroxy-4-nilrophenyl) N -O-chloro 2-meihoxy phenyl) urea 
N-f2-Hydroxy-4-fBenzylamino)carbonyl phenyl )-N-(2-bromophenyl)urea 
N-(2-Hydroxy-4-niu-o phenyl)-N'-(2-phenoxy phenyl) urea 
N-(2-Hydroxy-4-nuoro phenyl)-N'-(2-bromo phenyl) urea 

M) N-(2-Hydroxy-3,4Kiinuoro phenyl)-N'-(2-bromo phenyl) urea 
N-(2-Hydroxy 4-phenyl phenyl) N*.(2-bromo phenyl) urea 
N-(2-Hydroxy 4-methyl phenyl)-N'-(2*bromo phenyl) urea 
N-(2-Hydroxy-4.niiro phenyl)-N -(2-phenylamino phenyl) uiea 
N-(2-Hydroxy 3-carboxyphenyl)-N'-(2-bromo phenyl) urea 

15 N-(2-Sulfhydryl-4-bromo phenyl)-N-(2-bromo phenyl) urea 
N-(2-Hydroxy 4-nitro phenyl)-N -(2-iodo phenyl) urea 
N-(2-Hydroxy 4-mtro phenyl)-N -(2-bromo phenyl) thiourea 
N-(2-Hydroxy-4-azidophenyl)-N-(2-racihoxyphenyl)urea 
N-[2-Hydroxy-5-cyanophenyl)-N'-| 2-bromophenyl] urea 

20 N-(2-Hydroxy-3-nuorophenylJ-N'-f2-bromophenyl] urea 

N-l2-Hydroxy-3-nuoro-5-bromophenyl).N-f2-bromophenyll urea 
N-l2-Hydroxy-3-chlorophenyl]-N'-[2-bromophenylJ urea 
N-[2-Hydroxy-3-uinuoromeUiylphenyl|-N**|2-bromophcnyl| urea 
N-(2-hydroxy-3.4-diphenyl phenyl]-N -|2-bromophenyn urea 

25 N-f2-Hydroxy-3-glycincmeihylesiercarbonylphenyll-N*.I2-bromophcnyl| urea 
N-l2-Hydroxy-3-glycincarbonylphenylJ-N'-I2-bromophenyl| urea 
N-f2-Hydroxy-3,5-dichlorophenylJ-N'-|2-bromophenyll urea 
N-f2-Hydroxy-3-niirophenyl)-N'-l2-bromophenyl) urea 
N-I2-Hydroxy-3.4-dichlorophenylJ-N'-(2-bromophenyll urea 

30 N-I2-Hydroxy-3-cyanophenyl)-N'-|2-bromophenyl] urea 
N- [ 2-Hydr()xy-4-cyanopheny 1] -N -[ 2-bromopheny 1 ) urea 
N-(2-Hydroxy-4-cyanophenyl|-N'-|4-meihoxyphenyll urea 
N-|2-Hydroxy-4-cyanophenyll-N'-|2-phcnylphenylI urca 
N-|2-Hydroxy-4-cvanophenyll-N'-|2-mcihylphenyll urea 

35 N-I2-Hydroxy-4-cyanophcnyll-N-|2-uifluoromethylphenylI urca 
N-[2-Hydroxy.4-cyanophenyl]-N -[3-trinuororaethylphenyl) urea 
N-(2-Hydroxy-4-cyanophcnyl]-N -|4-irifluoromethylphenyll urea 
N-f2-Hydroxy-3-n-propylphenylJ-N'-(2-bromophenyl] urea 
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N-f2-Hydroxy-4-ethyIphenyl|-N'-|2-bromophenyl| urea 
N-I2-Hydroxy-3-phenylaminocurbonyl phenyI]-N*.|2-bromophenyl| urea 
N-I2-Hydroxy-3-cyano-4-meihylphenyJ|-N'-f2-bromophenyl)urca 
N-r2-Hydroxy-4-carbophenyl phcnyI|-N -|2-bromophenyl) urea 
5 N-(2-Hydroxy-3-carbophenyl phenyl )-N'-I2-bromophenyl| urea 
N-(2-Hydroxy-3-benzyloxy phenyl)-N'-[2-bromophenyl) urea 
(E)-N-{4-I2-(MethoxycarbonyI) eihenyl)-2-hydroxyphenyI|-N'-(2-bromophcn yl | urea 

(E)-N-(3-I2-(MeihoxycarbonyI)eihenyIl-2-hydroxyphenyl)-N*-I2-bromophenyI|urca-N- |2- 
bFomophenyl] urea 

10 (E)-N-I3-(2-(AminocarbonyI)eihenyII-2-hydroxyphenyll-N'-f2-bromophcnyl|urca-N-|2- 
bromophenyl] urea 

(E)-N-l4-r2-(Aminocarbonyl)ethenyll-2-hydroxyphenyIl-N*-f2-bromophenyI|urea-N-(2- 
bromophenylj urea 

N-[2-Hydroxy-4-ben2amide phenyl ]-N'-r2-bromophenyIl urea 
15 N-[2-Hydroxy-4-aminocarbonyl phenyl]-N'-[2-bromophenyl] urea 

N-(2-Hydroxy-3,5.6-trinuorophenyl).N'.(2-bromophenyl)urea 

N-(2-Hydroxy-3-nuoro-4-trinuoromethylpheny])-N'-(2-bromophenyI)urca 

N-(2-Hydroxy-3-iodophenyl)-N'-{2-bromophenyl)urea 

N-I2-Hydroxy-4-cyanophenyl)-N'-(4-phenyIphenylI urea 
20 N.|2-Hydroxy-4-cyanophenyIl-N'-(2.3-dichlorophenyll urea 

N-(2-Hydroxy-4-cyanophenyl]-N'-[2-methoxyphenyI ) urea 

N-r2-Hydn)xy-4-cyanophenyl)-N'-(3-meihoxyphsnyl | urea 

N-(2-Hydroxy-5-nuorophenyll-N'-I2-bromophenylJ urea 

N-|2-Hydroxy-5-irinuoromeihylphenyI).N'-f2-bromophenyl| urca 
25 N-(2-HydroxyphenyI]-N'-(2-bromophenyl) urea 

N-fTrans-3-.siyrl-2-hydroxyphenyl)-N'-[2-bromophenyl| urca 

N-|2-Hydroxy-3.4-dichlorophenylI-N'-|2-ineihoxyphcnyl| urea 

N-|2-Hydroxy-3.4-dichlorophcnyl|-N'-|4-meihoxyphcnyl| urea 

N-I2-Hydroxy-3.4-dichlorophenyl|-N -I3-lrinuoromcihylphenyi) urea 
30 N-I2-Hydraxy-3.4.dichlorophenyl|-N*-|2-phenylphenyi| urca 

N-l2-Hydroxy-3.4-dichlorophenylI-N'-I4-phenylphenylJ urea 

N-I2-Hydroxy-3.4-dichIorophenyl |-N'-I2.3-dichlorophenyl 1 urea 

N-I2-Hydroxy-4.isopropylphenyI |-N'-( 3-irinuoromeihylphcnyl | urca 

N-I2-Hydroxy-3-naphihyI)-N'-|2.3-dichlorophenyIJ urca 
35 N-(2-Hydn)xy-4-azidophenyi)-N*-(2-iodophenyl)urea 

N-(2-Hydroxy-3-azidophenyI)-N'-(2-bromophenyl)urca 

N-I2-Hydroxy-3-cyanophenyll-N'-(2-methoxyphenyl) urca 

N-|2-Hydroxy-3-cyanophenyl)-N'-|3-trinuoromeihylphenyl) urca 
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N-(2-Hydroxy-3-cyanophenyl)-N'-(2-phcnylphenyl| urea 

N-I2-Hydroxy-3-cyanophenyI)-N--I23.dichlorophcnyI)urca 

N-f2-Hydroxy-4-isopropylphenyl)-N-(2.3-dichl()rophcnyI|urca 

N-f2-Hydr(>xy-4-isopropyIphenyJ)-N"-(2-chlort>-5-trinuoromcihylphcnyl|urca 
5 N-f2-Hydroxy-3-phenyIphenyll-N'-[2.3-dichlprophcnyl| urea 
N-[2-Hydr*uy-5-niirophenyl)-N'-(2-meihoxyphenyI | urea 

N-I2-Hydroxy-5-nitrophenylJ-N-(3-irinuoromcthylphcnyljurea 
N.(2-Hydroxy-5-nitrophenyI]-N-|2-phenyIphcnylJ urea 
N-I2-Hydroxy-5-niirophenylI-N -f2,3-dichlorophenyl | urea 

10 N-[2-Hydroxy-5-eihylsuIfonylphenyll-N--(2.3-dichIorophcnyl)urea 
N.[2-Hydroxy-3.4.dichIorophcnyI)-N'.I2,4 dimcihoxyphenyll urea 

N-f2-Hydroxy-3.4-dichJorophenylJ-NW2.chlon)-5-trinucm)mcihyIphcnvl)urca 
N-f2-Hydroxy-3.4-dichlorophenyl]-N'-fbenzyIl urea 

N-f2-Hydroxy-4-isopropylphenylJ-N.f3-irinuoromeihylphenyUurca 
15 N-I2-Hydroxy-3-naphihylJ-N'-f3-uinuoromeihylphenyl| urea 

N-[2-Hydroxy-3-naphihyIl-N-I2.3-dichlon>phenylJurea 
N-[2-Hydroxy-3-naphthyl]-N'-|benzyl] urea 

N-{2-hydroxy-3-(phenylaminocarbonyl) phenyl J-N'-|bcnzoyI) urea 

N-{2-Hydroxy-3-irinuoromeihylphenyl]-N*-fben2oylJurca 
to N-f2-Hydroxy-4-cyanophenyIl-N'-fben2oyl] uiea 

N-f2-Hydroxy-5-naphlhalenesulfonic acidJ-N'-f 2-bri)mophenyl | urea: 

N.f2-Hydn>xy-4.naphihaIenesulfonic acidJ-N'-f2.bn>mophenyl| uiea: 

N-(2-Hydroxy 3-napihyl) N*-(2-brorao phenyl) urea: 

N-(2-Hydroxy-l-napthyI)-N -(2-broino phenyl) urea: 
^ N-(2-Hydroxy-4-mirophenyl)-N'-( I -naphthyDurca: 

Suitable pharmaceuUcalJy acceptable salts arc well known u, those skilled in the m and 
include basic salts of inorganic and organic acids, such as hydrochloric acid, hvdrobromic 
acid, sulphuric acid, phosphoric acid, methane sulphonic acid, ethane .sulphonic acid acetic 
acd. malic acid, tartaric acid, citric acid, lactic acid, oxal.c acid, succm.c ac.d. lunianc ac.d 
maleic acid, benzoic acid, salicylic acid, phenylaceiic acid and mandclic acid In addition 
pharmaccutically acceptable salts of compounds of Fomiula fl) mav also be ibmicd with a 
phamiaceuiically acceptable cation, for instance, if a .subsiiiucnt group comprises a carboxy 
moiciy. Suitable pharmaceuUcally acceptable cations are well known u, ih(«e .skilled in the art 
and include alkaline, alkaline earth, ammonium and quatemaiy ammonium cations • 



The following terms, as u.scd herein, refer to. 

• "halo" - all halogens, that is chloro, nuoro. bromo and iodo. 
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« '*C |. loalkyr or "alkyl*' - hoih siraight and branched chain radicals ol I U) i(> carbon 
atoms, unless the chain length is otherwise limited, including, but not limited to. mclhyK ethyl, 
/i-propyl, mi-propyl, n-bulyl, .v^'c-buiyL /.vr>-buiyK /erz-butyL n-peniyl and the like. 

• The lenn "cycloalkyl" is used herein to mean cyclic radicals, preferably of 3 to 8 
5 carbons, including but not limited to cyclopropyl, cyclopentyl. cycIohexyL and the like. 

• The term "alkenyl" is used herein at all occurrences to mean suaighi or branched 
chain radical of 2- 10 carbon atoms, unless the chain length is limited thereto, including, but noi 
limited to cthenyl, 1-propenyL 2-propenyl, 2-methyl- l-propcnyl. l-buicnyl. 2-butcnyl and the 
like. 

10 • "ar>'r' - phenyl and naphthyi; 

• "heteroaryr* (on its own or in any combination, such as "heteroaryloxy", or 
"heieroaryl alkyl") - a S-10 membered aromatic ring system in which one or more rings contain 
one or more heteroatoms selected from the group consisting of N. O or S, such as, but not 
limited, to pyrrole, pyrazole. furan, thiophene, quinolinc. isoquinolinc. quinazolinyl, pyridine, 

IS pyrimidine, oxazole, thiazolc, thiadiazole, triazole, imidazole, or benzimidazolc. 

• "heterocyclic" (on its own or in any combination, such as "heterocyclicalkyl") - a 
saturated or partially unsaturated 4-10 membered ring .system in which one or more rings 
contain one or more heteroatoms selected from the group consisting of N. O, or S: such as, but 
not limited to. pyrrolidine, piperidine, piperazine. morpholine, tetrahydropyran, or 

20 imidazolidine. 

• The term "arylalkyl" or "heieroarylalkyl" or "heterocyclicalkyi" is u.sed herein to 
mean C|. 10 alkyl, as defined above, attached to an aryl. heteroar>'I or hctercKyclic moiety, as 
also defined herein, unless otherwise indicated. 

• -.suliinyl" - the oxide S (O) of the corresponding .sulfide, the tcmi "thio" refers to the 
25 .sulfide, and the term "sulfonyl" refers to the fully oxidized S(0)2 moiety. 

• The term "wherein two R i moieties (or iwi> Y moieties) may together form a 5 or 6 
membered unsaturated ring" is used herein to mean the formatitm of a napihylcnc ring sy.stem 
or a phenyl moiety having attached a 6 membered paaially unsaturated ring such as a Cft • 
cycloalkenyl, i.e hexene, or a C5 cyloalkenyl mtJiety. cyclopentene. 

30 

The compounds of Formula (I), (la), (lb), (Ic). (II) and (III) may be obtained by 
applying synthetic procedures, siwie of which arc illu.strated in the Schemes below. The 
synthesis provided for in these Schemes is applicable for the producing compounds of Formula 
(I). (la). (II) and (III) having a variety of different R. R |. and Ar groups which are reacted, 
35 employing optional substiiuents which are suitably protected, to achieve compatibility with the 
reactions outlined herein. Subsequent deproiectii>n. in those cases, then affords compounds of 
the nature generally di.scloscd. Once the urea nucleus has been established, further compounds 
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of ihcsc formulas may be prepared by applying standard lechniques lor lunciional group 
intcrconversion, well known in the an. While ihc schemes arc shown wiih compounds only 
Formula (I) this is merely for illustration purposes only. 

Scheme 1 

a: aiix) 

1 2 

R=NH2. OH. CO2H. SH a)F»hNCO 
NHSO2R ' 



Ortho substituted phenyl ureas shown in 2-scheme 1 may be prepared by standard 
conditions involving the condensation of commercially available onho subsUtuted 
anUine(Aldrich Chemical Co.. Milwaukee, Wi) with the commercially available optionally 
subsUtuted aiyl isocyanaic (Aldrich Chemical Co.. Milwaukee. Wi) in an aproUc solvent 
(DMF, toluene). When ihe 1 -(RS02NH)2.(NH2)Ph is not commercially available it can be 
made by treating the commercially available RSO2CI with the cooresponding 2-phenylene 
diamine in the presence of an base like ineihyl amine or NaH in an aproiic solvent (like 
methylene chloride or DMF). 



Schema ^ 

o'^ a: - a: 



2 d 

R"=OH. NH2. NHSO2R a)HN03. 23 'C b)SnCl2. ElOH 



If the desired 2-sub.siiiuicd anihnc 5-schemc 2 i.s not commercially available the 
corresponding nitro compound can be prepared from 3-.scheme 2 . under .standard niu-auon 
conditions (using HNO? or BF4NO3) at 23 "C. The nitro compound in then reduced to the 
corresponding aniline using SnCh in EiOH(or alternately H2/Pd or LiAlHa). 
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Scheme 3 




fi 2 fi 

a) NH4SCN. Bf2 

b) NaOH EtOH 



II ihc desired 2-amino bcnzcneihiol 8-schcmc 3 is noi commercially available ii can be 
synthcsi/cd by rcaciion of the phenyl aniline wiih ihc (hiocyanaie anion in the presence of an 
t)xidanUlike bmmine) lo pnxluce the 2-amino benzthiazole 7-schemg \ This thiazole can then 
be hydrolyzed lo the desired 2-amino benzeneihiol 8-scheme ,^ with a strong base like NaOH in 
a proiic solvent (i.e., EtOH). 

Schgm?4 




a)TBSCl. irnkJ. DMF t>)i)CICXCI. NaHCOa. ij)PhNH2 c)El3N*HF. CH3CN 
In the case where the thioisocyanaie or phenyl isocyanaie is not commercially 
available, the thiourea or urea 1 1 -scheme 4 may be prepared from ihc commercially available 
onho substituted aniline. This compound is firsi protected with a protecting group (tert-butyl 
dimethyl silyl or benzyl ) by conditions well known in the art(sec Greene. T Protecting 
Groups in Organic Synthesis. Wiley&Sons. New York, 1981). This protected aniline is then 
reacted, in the presence of a base(like uieihyl amine or sodium bicarbi^naic). with either 
thiophosgene or a solution of phosgene in an aprotic solvent (ie. DMF, toluene), followed by 
aniline to produce the protected thiourea or urea respectively. The corresponding urea or 
thiourea is then dcprotccted. using conditions sundard in the art. to form the desired thiourea 
or urea 1 1 -scheme 4. 
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a)(PhO)2PON3,Et3N b)PhXNH2 
X=OH. NHSO2R. SH 

Altcmaiely the urea can be formed using a Curiius rearrangemeni from the 

corresponding aromatic or ihiophene carboxylic acid 12-schemp S The carboxylic acid is 

submitted to standard Curtius conditions ((PhO)2PON3, Et3N or CICOCOCI followed by 

NaN3) and the intermediate isocyanate is trapped by an appropriately substituted aniline. 

Pharmaceutically acceptable salts of compounds of Formula (I) may be obuiined in 
known manner for example by treatment thereof with an appropriate amount of acid or base in 
the presence of a suitable solvent 

Another aspect of the present invention is the novel synthesis of cyano nitrophenol 
intermediates. Numerous conversions of aryl halides to aryl cyano derivatives with copper (I) 
cyanide have been published. However, no examples of an aryl ring with a hydroxy group 
present were mentioned. Several attempts to obtain a cyano phenol moiety with published 
results failed. Using known conditions of elevated temperatures, greater than 1 70"C, such a.s 
from 180 to 210 did not yield displacmeni of the halogen to a cyano moiety. Standard bases, 
such as DMF and pyridine further provided no desired product. Intermediates such as 2- 
amino-5-nuorophenoL 2-niu-o.5-nuorophenoK 2-niu-o-5-methyl-6-bromophenol won: tried 
with a change of halogens, from lluorine to chlorine to bromine, and with use of copper (I) 
cyanide. The use of a bromine derivative, such as 2-nitro-5-meihyl-6-bromophenol . with 
dimethylformamidc and asing iriethylamine with a catalytic amount of dimethylamino pyridine 
and copper (I) cyanide ai reduced temperatures,, i.e. <l(Mrc preferably 60 to about HOT Ibr 
reduced times Irom strandarized procedures, i.e., < 18 hours, preferably about 4 to 6 hours 
yielded the desired products. 

Therefore one aspect of the invention is to a process for producing a cyano phenol 
derivative ol the fomiula: 
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wherein Ri is as defined for Formula (I) above, which method 
comprises reacting a compound of the formula: 



OH 




wherem X is halogen wiih copper (I) cyanide, dimeihylfonnamidc. 
uieihylamine and a catalytic amount of dimethylamino pyridine. Preferably, the process is run 
5 at reduced temperatures of about 60 to about 80*C. Preferably X is bromine. 

In the Examples, all temperatures are in degrees Centigrade (*^C). Mass spectra were 
performed upon a VG Zab mass spectrometer using fast atom bombardment, unless otherwise 
indicated. ' H-NMR (hereinafter "NMR") spectra were recorded at 250 MHz or 4(K)MH2 
10 using a Bruker AM 250 or Am 400 specu-ometer, respectively. Multiplicities indicated arc: 
s=singleu d=doublet» t=triplet, q=quanet, m=multiplet and br indicates a broad signal. Sat. 
indicates a saturated solution, equiv. indicates the proportion of a molar equivalent of reagent 
relative to the principal reactant. 

Flash chromatography is run over Merck Sihca gel 60 (230 - 4CK) mesh). 

IS 

SYNTHETIC EXAMPLES 

The invention will now be described by reference to the following examples which arc 
merely illustrative and are not to be consumed as a limitation of the scope of the prescni 
invention. All temperatures are given in degrees centigrade, all solvents used herein arc of the 
20 highest available purity and all reactions are run under anhydrous conditions in an argon 
atmosphere unle.^ otherwise indicated. 

General Method A: Synthesis of N, N'- phenyl urea To a solution of substituted 
phenyl isocyanate (1.0 equiv.) in toluene (5 miliLitcrs (hereinafter "mL")) the corrcspondinij 
25 aniline ( 1 .0 equiv.) was added. The reaction mixture was stirred at about 80°C until complete 
(24-48 hours (hereinafter "hrs" or "h")). then cooled to riwm temperature. The purifications, 
yields and spectral characteristics for each individual compound arc listed below . 

General Method B: Synthesis of N, N*- phenyl urea To a solution of phenyl 
30 isocyanate (1.0 equiv.) in dimethyl formamidc (ImL) the corresponding aniline (1.0 equiv.) 
was added. The reaction mixture was stirred at about SOX until complete (24-4S hours), then 
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ihe solvent was removed under vacuum. The puriricaiions. yields and spcciral characicrisiic.s 
lor each individual compound arc listed below. 



General Method C:Synthesis of sulfonamide The onho subsiiiuied aniline ( I equiv.). 
triethyl amine ( I equiv.) and the desired sulfonyl chloride (1 equiv.) were combined in 
methylene chloride and allowed to stir at about 23 "C until complete ( 1 2-36 h). The reaction 
mixture was partitioned between water and methylene chloride. The organic layer was 
separated and dried over magnesium sulfate, filtered and concentrated in vacuo. The 
purifications of each compound are listed below. 



Example i 

Preparation of N-f2-Hvdmxv-A-ffi».thn«vcarhnnvllnhP nvn.N .phAny| 

N-I2-Hydroxy-4-(methoxycarbonyI)phenylI-N'-phenyl urea was prepared from 
meihyl-4-amino-3.hydroxybenH)ate (2(K) mg, 1 . 19 mraol) and phenyl isocyanaie ( 1 . 19 mmol > 
according to the procedure noted above in General Method A. The product was purified by 
precipitaUon from toluene, and filtering, to afford the tiQed compound (3()9 mg. 9()%). mp: 
188.4-1 88.8°C: 'H NMR (CD3OD/CDCI3): 5 8.15 (d, 1H.J = 8.25 Hz). 7.70 (s. IH). 7.51 
(d. IH. J = 8.25 Hz). 7.43 (d. 2H, J = 8.25 Hz). 7.30 (t. 2H. J = 8.25 Hz). 7.01 (t, IH. J = 
8.25 Hz), 3.87 (s, 3H): EI-MS m/z 286 (M+H)+: Anal. (C15H14N2O4) C. H, N. 

Example 2 

Preparation of N-f .5-nitm-?.hvdrnityphp nvll-N -phf>nvl 

The N-|5-nitro-2-hydroxyphenyl|.N -phenyl urca was prepared Irom the 5-nim> 2 
hydroxy aniline and phenyl istxryanate according to the prtK-edurc in General Method A. Tho 
product was purified by precipitation t rom toluene and filtering to alYord the titled compound 
(KK) mg. 307. ). IH NMR (CD.^OD): 5 9.4K (s. IH. NH). 9.07 (d. .1 = 1.56 H/.. NHl. H.55 
(s. IH). 7.80 (dd. IH. J = 6.25 Hz and J = 1.56 Hz). 7.50 (d, 2H. J = 6.25 Hz). 7.30 (i. 2H. 
J = 6.25 Hz). 7.01 (m. 2H). EI-MS m/z 273 (M+H)+. 

Example ^ 

Prcnaraiion of 3-hvdrox v.4. / ^ l nh<>nvla min«) )c^rhnnvl iaminn I ht'ny:, n^|^v 

a) Preparation of 0.67 Molar (hereinaiicr "M") SttK-k Solutions of Aluminum Amide RcagcnLs 

To a .su.spen.sion of the appropriate hydrochloride (0.02 mole tlicrcinaficr "nu>r )» in Ur\ 
toluene (20 mL) at about 0°C. was slowly added a .solution of (2M. I() mL) of irimethyl 
aluminum in toluene. After the addition was complete, the reaction mi.Ktuie was alltjwcd id 
warm to room temperature and was stirred for about 1-2 hours until gas evolution hascea.sed 

b) Preparaiion of 3-hydroxy-4-{ ((phenylaminolcarbonyllamino ) benzamide 
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To a solution of ihe N-|2-hydroxy-4-(mcihoxycarbonyl)phcnyl|-N-phenyl urea (60 
miligram (hereinafter "mg"), 0.2 mmol) in lolucnc (2 mL) was added aluminum amide rcagcni 
(0.9 mL. 0.67M). The reaction mixture was stirred at reilux lor about 12 hours. The reaction 
mixture was cooled to room temperature and was carefully quenched with 5% HCI. The 
5 organic layer was separated and the aqueous layer was exu-acted three times with ethyl acetate. 
The organic extracts were combined, dried over MgS04, filtered and concentrated under 
reduced pressure. Chromatography ol the resulting solid on silica gel (ethyl acetate) gave the 
desired amide (28 mg,49%). mp: 106.8- 1 07. IX: 'H NMR (CD:»OD/CDCl:<): 5 7.9« (d. IH. 
J = 8.25 Hz), 7.35 (d. 2H. J = 8.25 Hz). 7.30 (d. 2H. J = 8.25 Hz). 7. 17 (t. 2H. J = 8.25 
10 Hz). 6.91 (I. IH. J = 8.25 Hz); EI-MS ra/z 271 (M+H)+: Anal. (CuHi^N.^O.^) C. H. N. 

Example 4. 

Preparation of N-f2-hvdroxv..A.nuoronhenvn.Nl '.nhenvl iin>a 

a) Preparation of 2-amino-5-fluoro phenol 

15 A mixture of 5-nuoro-2-nitrophenol (5(K) mg, 3. 18 mmol) and tin (U) chloride (.1 .76 

g, 9.2 mmol) in ethanol (10 mL) was heated at 80°C under argon. Al ter 30 min. the starting 
material had disappeared and the solution was allowed to ctw\ down and then poured into ice. 
The pH was made slighUy basic (pH 7-8), by addiUon of 5% aqueous .sodium bicarbonate, 
before being extracted with ethyl acetate. The organic pha.se was wa.shcd with brine, dried over 

20 MgS04 and flliered. Evaporation of the solvent gave the title compound(335 mg. 83%). 'H 
NMR (CD^OD/CDCIi): 5 6.6 (m. IH), 6.38 (dd. IH, J = 8.3 Hz and J = 2.8 Hz), 6.29 (m. 
IH). 

b) Prcparaiion of N-(2-hydroxy-4-fluorophcnyl)-N'-phcnyl urea 

N-(2-Hydroxy-4-iluorophcnyh-N -phcnyl urea was prepared Irom 2-aminu-5-nuoro 
25 phenol (2(X) mg, 1.57 mmol) and phenyl i.socyanate according lo ihc procedure in General 
Method A. The pnxluci was purified by precipitation from lolucnc and fihcring lo afford the 
titled compound (.352 mg. 91 7.).mp: 195.5-I95.7°C: "H NMR (CD^OD/CDCl?): 6 7.70 (m. 
IH). 7.3 (d. 2H, J = 8.25 Hz). 7.15 (l. 2H. J = 8.25 Hzi. 6.W (i. IH. J = 8.25 Hz). 6..50 - 
6..38 (m. 2H): EI-MS m/z 246 (M+H)*. Anal. (C13H11N2O2 F) C. H. N. 

30 

Example 5 

Prenaraiion of 2-l\i phen vlamino )carhon vl lam inn Hhinphwrnl 

2-{|{Phenylamino)carbonyl|ammo)ihiophenol was prepared from 2-aminothiophcnol 
(2(K) mg. 1 .6 mmol ) and phenyl i.siK-yanaie according 10 the procedure in General Method A. 
35 The product was purified by precipiiaiit)n from lolucnc and filicrini: to afford the titled 

compound (330 mg. 85 7r). mp: I94.5''C: 'H NMR (CD^OD/CDCb): 6 7.48 - 7.26 (m. 4H). 
7.25 - 7.10 (m. 3H). 7.04 - 6.79 im. 2H): EI-MS m/z 244 (M+Hr; Anal. (CnH|2N20S) C. 
H. N. 



wo 9605157 



PCT/US9d/02260 



- 35 



Examnln ft 

FKPmXm Of N-f2-rarh()XV-4-hvHm«vp^ ^ p vn.N-.nhonvl 

N-(2-Carboxy-4-hydr«xyphenyl).N'-phcnyI urea was prepared from 2-ainino-5- 
hydroxy benzoic acid ( 1 g, 6.53 mmol) according lo the procedure in General Meihod B The 
reaction mixiurc was paruiioncd beiween ethyl acetate and water. The organic phase was 
washed with brine, dried over MgS04 and Hltered. Removal of solvent under reduced pressure 

and chromatography of the resulting solid on silica gel rhcxane: ethyl acetate I I ,o lOO^/ 
ethyl acetate) gave the UUcd compound ( 1 .5 g. ). iR NMR (CD^OD/CDCI,) 6 8 36 (d 
IH, J = 8.25 Hz), 7.63 (m. 4H). 7.48 (i. 2H, J = 8.25 Hz). 7.20 (m. IH): EI-MS m/z 27^ * 
(M+H)*: Anal. (C14H12N2O4) C. H. N. 

Examplft 7 

Preparaiiftn of N - r2 - hvdroxv ■ 4. r.rin..nr..mnhYn p h.^"v" . m- - p hrnvl iirrn 

a) Preparauon of 2-niu-o-5-uinuoromethylphenol 

2-Niiro-5-trinuoromeihylphenol was prepared by adding concentrated HNO1 (6 mL) 
drop-wise to a.a,a-trifluoro-m-cresol (5g. 30.8 mmol) at room temperature. Afterihe 
addiuon was complete the reaction was quenched with saturated ammonium acetate and 
extracted with EtOAc. The organic was separated, dried over sodium sulfate and filtered 
ConcentraUon of the soluUon in vacuo afforded an oil which was purified by column 
chromatography (gradiem l(K>* hexane to 5()9f EtOAc/hexanes) to aftord the titled compound 
as an oiUI.7 g. 27-3? ). IH NMR (CDCl,): H).A (s. IH. OH), 8.26(d. IH. J = 7 8 Hz) 
7.45(s. IH. arom). 7.26(d, IH. J= 7.8 Hz) 

b) Prcparaiion of 2-amint>-5-uifluoromethylphcnol 

2-Amino-5-irinuoromethylphenoI was prepared bv trcaiinc 2-nitro-5- 
trilluoromethylphenoJ (5(K) mg, 2.41 mmol, with .solution of SnCl2{3.5c. mmoh in EiOH ai 
23 X lor 12h. The mixture was concentrated u, 50 mL and adjusted u, pH 7 asinc .saturated 
.sodium bicarbonate. The reaction mixiurc was partitioned between H2O and EtOAc. The 
aqueous layer wa,s .separated and exuacuid with EtOAc The combined orcan.c extracts were 
dned over siKlium suliatc. filtered and concentrated in vacuo. The resulting colorless oil(37(» 

mg. 87^ I was u.scd without further purification. I H NMR (CDCIO: 7.6 <.s IH) 7 3y(d 
IH. J = 8.5 Hz). 7.08(d. IH. J= 8.5 Hz) 

OPreparaiion of N - 12 - hydroxy - 4- (trinuoromcthyl) phenyl) - N' - phenyl urea 

N - 12 - Hydroxy - 4- (trilluommethyl) phenyll - N" . phenyl urea was prepared from 
2-ammo.5-trinuoromeihylphenoI (150 mg. 1.09 mmi.l) and phenyl isocvanate( 1 .09 mmol) 
accordmg to the procedure in General mcihtKl A. The prtxluct was purified by precipitation 
trom methylene chloride and filtering to afford the titled compound ( 230 mg 87^ , mp- "C- 
IH NMR (DMSO-d„): 6 9.45 (s, IH. NH). 8..50 ,.s. IH, NH). 8.31 (d. IH. J = 100 Hz) 
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7.45 (d. 2H, J = 10.0 H/X 7,29 (U 2H, J = 6.67 Hz), 7.10 (m. 2HK 6.99 (L IH, J = 6.67 
Hz). EI-MS m/z 296 (M+). Anal. (C|4H||N202F3)C H, N. 

Example S 

5 Preparaiion of N-f2-hvdroxv-4-nitroDhenvn-N'-f2-hvdroxv-4- nitrQphenvn urea 

a) Prcparauon of 2-(/€'r/-buiyldimeihylsilyloxy)-4-niiroaniline 

To a soluiion of 2-amino-5-mtrophcnol (I g, 6.49 mmol) and imidazole (0.88 g, 12..^ 
mmol) in DMF ( 1 5 mL), tert -bulyldimeihylsilyl chloride ( 1 1 .2 mL, 64.9 mmol) was added. 

\{) The resulting mixiure was allowed to stir at 23**C for 48 hours. The reaction mixture was 
partitioned between 0. 1 % HCI and ethyl acetate. The combined organic phase was washed 
with brine, dried over MgS04 and filtered. Removal of solvent at reduced pressure and 
chromatography of the resulting oil on silica gpl (hexane : ethyl acetate: S: 1 ) gave the titled 
compound (1.7 g, 98 *). >H NMR (CDCI3): 8 7.78 (dd. IH, J = 6.7 Hz and J = 2.7 Hz). 

15 7.61 (d, IH, J = 2.7 Hz), 6.7 (d, IH, J = 8,8 Hz). 1.0 (s. 9H). 0.28 (s. 6H). 

b) Preparation of N-[(2-/m-butyldimethylsilyloxy)-4-nitrophenyl]-N'-I(2-tert- 
butyldimethyIsiloxy)-4- niirophenyl] urea 

To a soluiion of 2-(icn-butyldimeihylsilyloxy)-4-nitroaniline(2(X) mg, 0.75 mmol) in 
toluene ( 10 mL) tricthylamine (0. 1 3 mL, I 64 mmol) and triphosgenc (88.4 mg, 0.3 mmol) 

20 were added. The reaction mixture was stirred at 70^ for 2 hours, then cooled to room 

temperature. Then more 2-(iert -buiyldimethylsilyloxy)-4-niiroanilinc (2(K) mg, 0.75 mmol) 
was added. The resulting mixture was allowed to stir at 70^C for 48 hours then cooled to room 
lempcrdiurc. The reaction mixture was partitioned between water and ethyl acetate. The 
combined organic phase was washed with brine, dried over MgS04 and filtered. Removal oi 

25 .solvent at reduced pressure and chromatography of the resulting oil on silica gel (hexane : ethyl 
acetate. 10:1) gave the tilled compound(130 mg, 31%), 'H NMR (CDCIO: 5 8.36 (d, 2H. .1 = 
8 ? Hz). 7.90 (dd. 2H, J = 8.3 Hz and J = 2.8 Hz), 7.71 (d; 2H. J = 2.8 Hz). 7.22 (s. 2Hk 
1.02 (s. 18H), 0.35 (s. 12H). 

c) Prcparaiion ol N-(2-Hydroxy-4-nilrophcnyl)-N'-(2-hydroxy-4-niirophcnyl) urea 
30 To a soluiion ol N-|(2-icrt-buiyldimcihyhsilyloxy)-4-nilrophcnyl|-N'-[(2-terl- 

buiyldimeihylsilyluxy)-4- niirophenyl | urca(50 mg, 0.089 mmol) in THF (2 mL). 
icirahuiylammonium lluoridc (I M, 0.09 mL. 0.089 mmol) was added at O^C. The reaction 
mixture was .stirred at 23X. After I hour, the starting material had disappeared. The reaction 
mixture was paniiioncd between water and ethyl acetate. The combined organic phase was 
35 dried over MgSOa and filtered. Removal of .solvent at reduced pressure and chromatography ol 
the resulting oil on silica gel (hexane : ethyl acetate: 1 :1 to \00% ethyl acetate) gave the titled 
compound(24 mg, 81^ ). >H NMR (CD^OD/CDCh): 5 8.32 (d. 2H. J = 8.25 Hz). 7.80 (dd. 
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2H. J = 8.25 Hz and J = 2.06 Hz). 7.7 (d. 2H. J = 2.06 H/.). EI-MS m/7. 334 (M+H)- AnaJ 
(CnHioN407) C, H, N. 

Examplft Q 

Prcparauon of N-r2-hvdroxv-4.nitmph»nyn.Ni-.pt,f.nY|.|l^ j^^ ^^ ^ 

a) Prcparaui)nofN-(2-icn-buiyldimethysilyloxy-4-niirophenyI)-N-phcnyI.ihiourea 

N-(2-u:n-BuiyIdimethysilyloxy-4-nitrophenyI)-N -phenyI-thk)urca was prepared by 
ireaiing a biphasic solution of 2-iert-buiyldimeUiysilyloxy-4-ntiroaniline(80 mg, 0.308 mmol) 
and NaHCO, in CHC1,:H20(2.5: 1 , 7mL) with thiophosgene ai 0°C. The solution was allowed 
lo wann lo 23"C and the reaction was continued ovemighL The CHCh layer was separated 
and dried over sodium sulfate. The solution was concentrated in vacuo and the residue was 
dissolved in toluene and ucated with aniline (100 uL) at 23 «»C for 12 h. The reaction mixture 
was concentrated and the residue was purified by flash chromatography (10% EtOAc/hexanes) 
to atlord the uUed compound as a yellow solid (120.8 mg. 98%) mp- 144-145-C iH NMR 
(CD3OD/CDCI3): 6 8.65 (d. IH. J = 10.0 m, 7.58 (d. IH. J = 10.0 Hz). 7.47 (d. IH. J = 
1.25 Hz). 7.26 (m. 4H), 7.10 (m. IH). 

b) Prcparaiion of N-(2-hydroxy-4-nitrophenyl)-N -phenyl-ihiourea 

N-(2-Hydroxy.4-niirophenyl)-N'-phenyl-2-ihiourea was prepared by treating a 
.solution ol N-(2-tert-butyldimeihysilyloxy-4-nitrophenyI)-N-phenyl-ihiourea(100mg 0248 
mmol) .n CH3CN (1 mL) mth Ei^N-HF (lOOuU 0.62 mmol) in acetoniirile for 10 minutes at 
23''C. The solution was concentrated and flushed through a silica plug with EtOAc to afford 
the desired compound a& an orange solid (55 mg. 77%). 

mp: I44-I45»C:'H NMR (CD,OD/CDCI,): 8 8.65 (d.'lH. J = 10.0 Hz). 7.58 (d. IH J = 
KMJ Hz). 7.47 (d. IH. J = 1.25 Hz). 7.26 (m. 4H). 7.10 (m. IH). 

Examnlp U) 

PrVP^iration Ol N-(4- niln^ '>-rnhgnvl....lfnnvl-.,Tn ino>nh»nvl^.M-.p },f.pY| 

a) Preparation of 4-nitr() 2-(phcnylsulfonylamino) aniline 

A solution of 4.niir() 1 .2-phcnylcnc diaminc( 1 .53 g. 10.0 mmol) .n DMF ua<; treated 
with phenyl .sulfonyl chloridc( 1.76 g. 10.0 mmol) and iriethyl aminc( l.OI g, in DMF for 12 h 
ai 23 'C. The reaction mixture was partitioned between .saturated NH,CI and methylene 
chloride. The organic layer wa.s dried over sodium .sulfate, filtered and conccntraicd vacuo. 
The resulting .solid was recrysiallizcd (EtOH) to afford desired (0.275 g ys? ) 'h 
NMR(DMSO) 9.5(.s. IH. br). 7.83 (dd. IH. J=|0 Hz. 2 Hz). 7.74(d. 2H. J=8 Hz) 7 76(1 
IH. J=8 Hz). 7..56(t. 2H. J=:8 Hz). 7.5.5(d.lH. J=2Hz). 6.79 (d. IH. J=8Hz). 6.5{s. 2H 
br) 

b) Preparation of N-(4- nitro 2-(phenyLsulfonylamino)phenyI)-N*-phcnyl urea 
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N-(4-Niiro 2-(phcnylsuIfonylainino)phenyl)-N -phenyl urea was prepared Irom 4- 
niiro 2-(phenylsuIfonylamino) aniline(82 mg) and phenyl isocyanate(33 mg) by method A. 
The reaction was cooled and then partitioned between saturated ammonium chloride and 9: 1 
methylene chloride and methanol The organic phase was dried over magnesium sulfate. 
5 filtered and conceniraied in vacuo. The residue was purified by column chromatography (ethyl 
aceute/hexanes) to afford desired(30.8 mg, 26%). EI- MS m/z 4I3fM+Hr 

Example 1 1 

Preparation of N-(2-hvdroxv>5-nitronhenvn-N'>G-methQxv-2-thienvnurea 

10 a)Preparation of 3-methoxy-2-thienylcarboxlic acid 

To a solution of 3-meihoxythiophene (4.81 g, 42.1 mmoD in ether (20 mL) at -7K*t, 
butyllithium (17 mU 47.6 mmol) was added. The reaction mixture was stirred at -78'*C for I 
hour, then it was wanned lo 0**C for 3 hours. After to recooling -78"C the reaction mixture 
was poured into a beaker filled with crushed dry ice (14.5 g) and allowed to sund until the 

15 excess dry ice had completely sublimed. Then the reaction mixture was poured into a mixture 
of ice (10 g) to which cone. HCl (24 mL) had been added. The product was purified by 
precipitation from ether and filtering (6,42 g, 96 %). EI-MS m/z 159 (M+H)*. 
b)Preparation of N-(2-hydroxy-5-nitrophenyl)-N*-{3-methoxy-2-thicnyI)urea 

To a solution of 3-methoxy-2-thiophene carboxylic acid (200 mg. 1 .27 mmol) in 

20 benzene, (PhO)2PON3 (0.33 mL). 2-amino*4-nitrophenol (195.7 mg, 1 .27 mmol) and 

uiethylamine ( 1. 1 equiv.. 0.25 mL) were added. The reaction mixture was stirred at refiux 
overnight. The reaction mixture was partitioned between 5% citric acid and ethyl acetate. The 
organic layer was separated and the aqueous layer was cxuacted three times with ethyl acetate 
The organic extracts were combined, dried over MgS04. filtered and concentrated under 

25 reduced pressure. Chromatography of the resulting solid on silica eel (hexancrethyl 
acetate:!: 1) gave a. st>lid product (160 mg, 41 7r). mp: I72.6-173.0X: 'H NMR 
(CD3OD/CDCI3): 6 8,96 (d. IH, J = 2.5 Hz). 7.74 (dd. IH, J =5.0 Hz and J = 1.25 H/>. 
6.82 (d. IH, J =7.5 Hz). 6.76 (s. 2H), 3.80 (s, 3H): EI-MS m//. .^09 (M+H)*: Anal, 
(C|2HiiN305S)C H. N. 

30 

Preparation of N-(2.hvdroxv>4-nitronhcnvn-N'-(3-mcihoxv-2>ihicnvl)ureii 

To a .solution of 3-methoxy-2-ihiophene carboxylic acid (example 1 la. 2(K> mg. 1 .2" 
mmol) in toluene. (PhO)2PON3 (0.33 mL) and triethylamine (1 . 1 equiv.. 0.25 mL) were 
35 added. The reaction mixture was stirred at 70X for 2 hours and cooled down to room 

temperature then 2-amino-5-nitrophenol was added. The reaction mixiure was stirred at 70°C 
overnight. The rcaciion mixture was partitioned between 5% citric acid and ethyl acetate. The 
organic layer was separated and the aqueous layer was extracted ihrcc limes with ethyl acciaic 
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The organic exiracus were combined, dried over MgS04. filiercd and conceniraied under 
reduced pressure. Chromaiography of ihe rcsuliing solid on silica gel (hexanerethyl 
acciaie: 1:1) gave the produci (190 mg, 48%). 'H NMR (CD^OD/CDCI.i): 6 8.38 (d. IH. J = 
5.0 Hz). 7.85 (dd, IH. J = 5.0 Hz and J = 1.25 Hz), 7.76 (d, IH. J = 2.5 Hz), fi.9 (s. 2H), 
5 3.95 (s, 3H): EI-MS m/z 309 (M+H)+: Anal. (C12H1 1N3O5S) C. H, N. 

Example 13 

Preparation of N-f2-hvdroxv-4-nitrnphenvh-N'-(3.mffth^ ixvnhenvniirffa 

N-(2-Hydroxy-4-nitrophenyl)-N'-(3-mcihoxyphenyl)urea was prepared from 2- 
hydroxy 4-nitro aniline (154 mg. 1.0 mmol) and 3-methoxy phenyl isocyanaie( 1 .0 mmol) 
10 according 10 ihe procedure in General Method B. The product was purified by dilution with 
methylene chloride and precipitation with hexancs. Filtering afforded the title ciHnpound (140 
mg, 46%). EI-MS m/z 302(M-H) • 

Example 14 

15 Preparation of N-f2-hvdmxv-4-nif^nphpnvn-^f-r2■m ftthoxvphp■nynnr f.a 

N-(2-Hydroxy-4-nitrophenyl)-N -(2-methoxyphenyl)urea was prepared from 2- 
hydroxy 4-niu^o aniline (154 mg. 1.0 mmol) and 2-meihoxy phenyl i.socyanate( I mmol.) 
according to the procedure in General Method B. The product was purified by dilution with 
methylene chloride and precipitation with hexanes. Filtering afforded the title compound (82 

20 mg.27?f). EI-MS m/z 302(M-H)- 

Examnle 15 

Preparation of N-f2-hvdroxv-4-niironhenvn-N'.r3-trinunrnmr thvlnhgnvh»rea 

N-(2-Hydroxy-4-nitrophenyl)-N'-(3-methoxyphenyl)ureu was prepared from 2- 
25 hydroxy 4-niU'o aniline ( 1 54 mg. 1 .0 mmol ) and 3-uil1uoromethyl phenyl ijiocyanaic ( I mmol ) 
according 10 the priKedure in General McthtKi B. The produci was purified by dilution with 
methylene chloride and precipitation with hexanes. Filtering afforded the title compound (180 
mg. 52^J ). EI-MS m/z 342(M+H) + 

Example 16 

-^0 Preparation of N-f2-hvdroxv-4-nitronhenvn-N.r2.trin n ommethvlphpnvniir.^.'> 

.N-(2-Hydroxy-4-niirophenyl)-N'-(2-trinuoromethyIphenyl)urca was prepared from 2- 
hydroxy 4-niiro aniline (154 mg. 1.0 mmol) and 2-u-inuoromcthyl phenyl Lsocyanaio (1.0 
mmol) according to the prc)cedurc in General Method B. The product was purified by dilution 
with methylene chloride and precipitation with hexanes. Filtering afforded the title compound 

35 (180mg.52'>f ). EI-MS m/z 342(M+H) + 

Example 17 

Preparation of N-(2-hvdroxv-4-nitrnnhenvn.N -t4.iriniiornm ethvlphffnvhitrP}^ 
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N-(2-Hydroxy-4-nilrophenyl)-N'-(4-irjnuoromeihylphcnyl)urca was prepared from 2- 
hydroxy 4-njiro aniline (154 mg, 1.0 mmol) and 4-irinuoromcihyl phenyl iscicyanaic ( 1 .0 
mmol) according lo the procedure in General Method B. The product was purified by dilution 
with methylene chloride and precipitaUon with hexanes. Filtering afforded the tide compt)und 
5 (1 1 1 mg, 32%). EI-MS m/z 340(M-H)- 

Example IR 

Prenaralion of N-(2.hvdrnxv-4-nitronhenvn. N'.f2-hrnmnphenvniirea 

N-(2-Hydroxy-4-niirophenyI)-N*-(2-broroophenyl)urea wa.s prepared from 2-hydroxy 
4-niiro aniline (500 mg, 3.24 mmol) and 2-bromophenyl isocyanaic (3.24 mmoh according to 
10 the proccduFe in General Method B. The product was purified by dilution with methylene 
chloride and precipitation with hexanes. Filtering afforded the tiUe compoundr530 mg. 47^ ). 
El-MSm/z350(M-H)- 

Examplp 1Q 

IS Preparation of N-f2-hvdrnxv-4-nitrnphpnvn-N'-rVh mmonhRnvniifPji 

N-(2-Hydroxy-4-nitrophenyl)-N-(3-bromo phenyDurea was prepared from 2-hydroxy 
4-nilro aniline (500 mg. 3.24 mmol) and 3-bromo phenyl isocyanate (3.24 mmoDaccording lo 
the procedure in General Method B. The product was purified by dilution with methylene 
chloride and precipiution with hexanes. Filtering afforded the title compound(().96g. 87*^ ). 

20 EI-MS m/z350(M-H)- 

Examnle 20 

Preparation of N-f2-hvdroxv.4.nitrnnhenvn-N'-f4.hr»in»n henvi>iirpii 

N-{2-Hydroxy-4-nitrophenyl)-N'-(4-bronio phenyDurea was prepared from 2-hydrox\ 
25 4-niiro aniline (5(M) mg. 3.24 mmol) and 4-bromo phenyl i.socyanaic (3.24 mmol ) according lu 
the pnxrcdurc in General Method B. The product was purified by dilution wiih mcihylcnc 
chloride and precipitation with hexanes. Filtering afforded the title compound(0.4 1 g. M9, i. 
EI-MS m/z 352(M-i-H) + 

30 Example 2 1 

Preparation of N-r2-hvdrnxv-4-niirnphenvn-N'.f2-nhcnvlp hcnvnurra 

N-(2-Hydroxy-4-nitrophenyl)-N"-(2-phenylphcnyl)urca was prepared from 2-hydrox> 
4-nitfo aniline (5(X) mg. 3.24 mmol) and 2-phenyI phenyl i.socyanatc (3.24 mmol ) atct)rding 
10 the prtx;cdurc in General Method B. The product was purified by dilutiitn with methylene 
35 chloride and precipitation with hexanes. Filtering afforded the title compound(0.22 g. l\)9, i 
EI-MS m/z 35()(M+H) + 



Examnig 21 
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Preparation of N-f2-hvdroxv-4-nitrophRnvlVN'.n-na phihvhn».a 

N-(2-Hydroxy-4-niirophenyl).N'-{l-naphihyl)urea was prepared irom 2-hydroxy 4- 
niiro anUine (5(X) mg. 3.24 mmol) and l-naphihyl isocyanatc (3.24 mmol) according lo the 
procedure in General Method B. The product precipitated from methyJcnc chloride and filtered. 
The resulting solid was liiruated with 1 :3 iriethyl amine:methylene chloride. The filterate was 
concenu^ied in vacuo. The resulting residue was dissolved in methylene chloride and treated 
with IN HCI in water. The desired product precipitated from solution and was collected by 
filtraiion(0. II g, 1 0%). EI-MS m/z 324(M+H) + 



Example 23 

Preparation of N-f2-hvdmxv-4.nitmphA>^vn-N'.r2.ntir n nhenvntir#.« 

N-(2.Hydroxy-4-nitrophenyl)-N'-(2-niiro phenyDurea was prepared from 2-hydroxy 
4.nitK> aniline (500 nag, 3.24 mmol) and 2.niiro phenyl isocyanate (3.24 mmol) according to 
the procedure in General Method B. The product was purified by dilution with methylene 
chloride and precipitation with hexanes. Filtering afforded the tiUe ct)mpound((».44 g. 44%) 
EI-MSm/z319(M+H)* 



Example 14 

Preparation of N-f2-hvdmxv-4.nitmph«»n v |>.N'.n-nimronhp.nvhiirPa 

N.(2-Hydroxy-4-nitrophenyl)-N'-(2-fluorophenyl)urea was prcparcd Irom 2-hydrox>- 
4-nitro aniline (500 mg. 3.24 mmol) and 2-fluoro phenyl isocyanatc (3.24 mmol) according it 
the procedure in General Method B. The product was purified by dilution with methylene 
chloride and precipitaUon with hexanes. Filtering afforded the title compnund(t).5y g. 3 ). 
El-MS m/z 292(M+H) + 

Preparation of N-f2-hvdroxv-4-nilmnhPnvlVN«'.n ft.rii n u(imnhrnvn..n.:. 

N-(2-Hydroxy-4-nitrophenyl)-N -(2.6-dinuorophenyl)urea wa.s prepared from 2- 
hydroxy 4-niu-o aniline (5(X) mg. 3.24 mmol) and 2.6-dinuoro phenyl i.socyanaic(3.24 mmol , 
according to the procedure in General Method B. The product was purilied hy dilution wiUi 
methylene chloride and precipitaUon with hexanes. Filtering afforded the title cnmpound(().y i 
g. 91%). EI-MS m/z .3()«(M-H) - 

Examnlt' 2ft 

Prenardtion of N-r2-hvdroxv-4-niimnh.»nvn.N".f 2-fiilin>cvphr.nY| n^ri^j. 

N-(2-Hydroxy-4-niirophenyl)-N'-(2-cihoxyphenyl)urea wa.s prepared from 2-hydrt)x> 
4-nitro aniline (5(X) mg, 3.24 mmol) and 2-ethoxy phenyl isocyanate (3.24 mmol) according 
to the procedure in General Method B. The product was purified by dilution with methylene^ 
chloride and precipitation with hexanes. Filtering afforded the title com pound (0.84 g. XlVf ). 
El-MSm/z3l8(M+H) + 
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Example 27 

Preparation or N-f2>hvdroxv-4>niirQphcnvl^N'-f2-ethvl phenvl^urga 

N-(2-Hydroxy-4-niirophenylVN'-r2-cihylphcnyl)urca was prepared from 2-hydroxy 4- 
niiro aniline (5(K) mg, 3.24 mmol) and 2-eihyl phenyl isocyanaic (3.24 mmol) according lo the 
5 procedure in General Method B. The product was purified by dilution with methylene chloride 
and precipitation with hexanes. Filtering alTorded the title compound(C).44 g, 43%). EI-MS m//, 
302(M+H) + 

Example 2H 

10 Preparation of N-(2-hvdrQxv-4>nitro nhenvlUN^ri-trinuoromethoxvnhcnvnnrPa 

N-(2-Hydroxy-4-niirophenyl)-N -f2-u^illuoromcihyloxyphenyl)urea was prepared from 
2-hydroxy 4-nitro aniline (500 mg» 3.24 mmol) and 2-uinuoromcihoxy phenyl isocyanate 
(3.24 mmol) according to the procedure in General Method B. The product was purified hy 
dilution with methylene chloride and precipitation with hexanes. Filtering afforded the title 

15 compound(0.69 g. 60%). El-MS m/z 358(M+H) + 

Example 29 

Synthesis of N>a-hvdroxv>4-nitrQ nhenvH N^f2.meihvhh io phenvH urea 

The urea was prepared from 2-hydroxy 4.nitro aniline (5(X) mg . 3.24 mmol) and 2- 
20 methyl thio phenyl isiKyanate(3.24 mmol) by general Method B. The product was purified by 
dilution with methylene chloride and precipitation with hexanes. Filtering afforded the title 
compound(().63 g. 61%). EI-MS m/z 320(M+H) * 

Exampte ?o 

25 Synthesis of N-(2-hvdroxv-4-nitro nhcnvh N'-(2-chloro 6-m cthvl phenyl ) urea 

The urea was prepared from 2-hydri)xy 4-niiro aniline (5()() mg. 3.24 mmol) and 2- 
chloro 6-methyI phenyl isocyanaic by general Method B. It was purilied hy dilution with 
methylene chloride and precipitation with hcxanc. Filtering aflordcd the desired 
compound(0.3l g. 29%). EI-MS m/z 322(M+H) ^ 

30 

Synttieifi.^ ^I' ^Mg^^y<l^f>^v-4^ni^r^> pnpnvM methyl ,sy|ioxvpiK^pyl i tirw 

The urea was synthesized by treatment of N-( 2-hydrox> 4-niiro phenyl) N*-(2-mcihyl 
thio phenyl) urea< example 28. 1(X) mg) with .sodium periodaic( HM) mg) in t-butanol/waicr lor 
35 12 hours at 23 *'C. The product prccipiuitcd from the reaction mixiuic(30 mg, 29^/ ). EI-MS 
m/z 336(M+H) + 

Example 32 
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Synthesis of N-f2-hvdn>XV 4-lrinil<)romcihvl nhr^nvr^ N'-f ? -hmm» nh.»nvh ur^ . ^ 

The urea was prepared from 2.hydroxy 4-trinuo«)meihyl aniline(example 7a. (). I7lg. 
1 mmol) and 2-bromo phenyl i.soc>'anaie( 1 mmol) by general Mcihod B. It was purified by 
dilution with methylene chloride and prccipitauon with hexane. Filtering alTorded the desired 
compound(0.25 g. 54%). EI-MS m/z 375(M+H) + 



Examnlp 7^ 

Synthesis of N-(2-hYdrOXV 4-c-arhomcthoxv nhnnvh Nr-r^. ^ mmo ph(»nv|) 

The urea was prepared from 2-hydroxy 4-carbomcihoxy aniline((). 1 67 g. I mmol) and 
2-brom« phenyl isocyanaied mmol) by general Method B. It was purified by dHuiion with 
methylene chloride and precipitation with hexane. Filtering afforded the desired 
compound(0. 12 g, 33%). EI-MS m/z 363(M-H) - 

Examnlft ^ 

Synthesis of N-(2-hYdrnxv 4-trinuoromftthvi nhenvi> N-.n.ph ^ nvi nh^nvi^ 

The urea was prepared from 2-hydroxy 4-u-inuoromethyl anilinetexample 7a. 0.17 1 g, 
I mmol)) and 2-phenyl phenyl isocyanaie by general Method B. It was purified by dilution 
with methylene chloride and precipitaUon with hexane. Filtering afforded the desiiid 
compound(0.24 g. 64%). EI-MS m/z 373(M+H)'*" 



Examnlp "^S 

Synthesis Of N-f2-hvdroxv4-carhnmothoxv nhrnvh N .fO.phpnvl phcnvn nr;^^ 

The urea was prepared from 2-hydrtixy 4-cartM)mcihoxy anilineto. 167 g. I mmol ) and 
2-phenyl phenyl lsocyanatc( 1 mm»)l) by general Method B. It was purified bv dilution with 
methylene chloride and precipitation with hexane. Filtering afforded the desired 
compound((). 185 g. 509? ). EI-MS m/z 363(M.H) " 

Examnlr V. 

SvnthCsi.H of N-(2-hvdroxv 4-nilrP nhcnvn N'-f^ Vdichlnrn nhr>nvM The urea wa.. 

prepared from 2-hydroxy 4-niin> anilinc(.^()H mg. 2 mmol) and 2..l-dichlor() phenyl 
i.«Kyanatc(2 mmol) by general Method B. Ii wa.s purified by dilution with methylene chloride 
and precipitation with hexane. Filtering afforded the tide compound(().5 g. 73';? i. EI-MS m// 
342(M-»-H)'^ 



Examnle 37 

Synthesis of N-f2-hvdroxv 4-niirn phn n vh N'-r2 4-Hichl«r» ptiPnyf j y fvf 
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The urea was prepared from 2-hydroxy 4-niiro aniline(3()8 mg. 2 mmol) and 2,4- 
dichloro phenyl isocyanaic(2 mmol) by general Method B. Ii was purified by diluiion with 
methylene chloride and precipitation with hexanc. Filtering afforded the title comp()und(().26 
g, 3X95). EI-MSm/z342 CM+H)'' 

5 

Example 38 

Synthesis of N>f 2-hvdroxv-4-nitro phenvl) NV2-chloro phenvH urea 

The urea was prepared from 4-nitro 2-hydroxy aniline(3()8 mg, 2 mmol) and 2-chloro 
phenyl isocyanate(2 mmol) by general Method B. It was purified by dilution with methylene 
10 chloride and precipitation with hexane. Filtering afforded ihe title compoundfO.29 g, 47%). 
EI-MSm/z 3()8(M+H)* 

Example 39 

Synthesis of N-f2-hvdroxv-4-nitrophenvn N'>(2.4-dibrQmQ phenvh urea 
15 The urea was prepared from 4-niU'O 2-hydroxy aniiine(308 mg, 2 mmol) and 2.4- 

dibromo phenyl isocyanaie(2 mmol) by general Method B. It was purified by diluiion with 
methylene chloride and precipitation with hexane. Filtering afforded the title compound(0.34 
g, 39%). ENMSm// 43<KM-hH)"^ 

20 Example 40 

Synthesis of N-(2-hvdroxvnapthyl) N'-(2-hromo phcnvH urea 

The urea was prepared from 1-amino 2-hydroxy napthalenc( 195 mg, 1 mmol) and 2- 
bromo phenyl isi>cyanalc( I mmol) by general Method B. It was purified by diluiion with 
methylene chloride and precipitation with hexane. Filtering afforded the title compound(().()3() 

25 g. El-MSm/z 357(M+H)* 

Example 4 1 

Synthesis of N-(2-hvdroxy-4-nitrophcnvr)-N'-(2.3-niethvlencdioxvphcnvhureii 

30 a)Preparation of 2,3-mcthylcncdioxyphenylcarboxylic acid 

A solution of 1 .3-benzodioxole (3.09 g, 32 mmol) in dry ether (50 niL) was treated 
dropwisc at -lOT with 2.5 M n-butyllithium (15 mL, 35 mmol) in hexanc. When the addition 
was complete, iho mixture was .stirred under rcllux lor one hour. Alicr cooling lo room 
temperature, ii was added lo cru.shed solid carbon dioxide, and after 24 hours, the residue was 

35 ircaicd with 10 aq. NaHCOi and ether. The alkali layer was separated, washed with ether, 
then acidified wiih cold concentraUid HCl. and extracted with chloroform. The combined 
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organic layers wcrc dried over MgS04. filtered and concentrated under reduced pressure ( I I 
g. 20 % ). EI-MS m/z 167 (M+H)- 

b)PreparaiionofN-(2-hydroxy-4-niirophenyl)-N'-(2,3-inethylencdioxyphenyI)urea 

Ti) a soluUon of ihc 2.3-meihylenedioxyphenyIcarboiiylic acid in loluene, irieihylamine 
(0.27 mL. 1.95 mmol) and diphenylphosphoryl azide (DPPA) (0.32 mL, 1.5 mmol) were 
added. The reaction mixture was stirred ai afC for 2 houre. then 2-ainino-5-nitrophenol (250 
mg. 1.5 ntjmol) was added. The reaction mixiurc was sUrred at I0O°C for 18 hours. Atter the 
reaction mixture was cooled to rtx>m tcmperaiure. it was partiUoned between 5 % citric acid and 
ethyl acetate. The organic layer was separated and the aqueous layer was extracted three umes 
with ethyl acetate. The organic extracts were combined, dried over MgS04. filtered and 
concentrated under reduced pressure. Chromatography of the resulting solid on silica gel 
(hexane : ethyl acetate; 5: 1 ) gave product (200 mg. 42 %). EI-MS m/z 3 18 (M+H)* 

Example 47 

Synthes i s nf N-(2-hYdroKv 4-niiro nhenvn N'-f?-m«.thnvv it.^n| o n> nhenvn ..rp»> 

The urea was prepared from 2-hydroxy 4-nitro aniline(308 mg, 2 mmol) and 2-chloro 
3-methoxy phenyl isocyanaie(2 mmol) by general Method B. It was purified by diluUon with 
methylene chloride and precipitation with hexane. FUtering affonled the title compound(0.48 
g. 63% ). EI-MS m/z 338(M+H) * 



Example 4-^ 

SynlhCSifi of N-(2-hvdroxv 4.nilrn ph.>nv1) N-.f7-mi.ihvl nhcnvh nrr^a 

The urea was prepared from 2-hydroxy 4-nitro aniiine(.10« mg. 2 mmol) and 2-methyl 
phenyl i.stx:yanaic(2 mmol) by general Method B. It was purified by dilution with methylene 
chloride and precipitation with hexane. Filtering afforded the utle c()mpound(0.38 g. 5?7, ). 
EI-MS m// 2K8(M+H)* 



Examnle44 

SvnihC,si.s of N(his (2-hvdroxv 4-nitm nhPnvn N'Wdiankrtin,.^ .ti,,^ 

The urea was prepared from 2.hydroxy 4-nitro anilinc(6l6 mg. 4 mmol) and 
dianidisdinc dii.s()cyanate(2 mmol) by general Method B(exccpi 2 cquiv. of 4.nitn) 2-hydn»xy 
aniline wa.s u.scd instead of 1 cquiv.). The product was purilicd by dilution with methylene 
chloride and precipitation with hexane. Filtering afforded the Ude comptiundr 0.08 g' 6V7 ).EI- 
MS m/y. 6()5(M+H) 



Example 45 

SynthcsLS of 4-mcthvlpnc bisfN-(2-chl()r() php.nvl) N -n-hyrtniw 4.ni 
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Thc urea was prepared from 2-hydroxy 4-nilro aniline(616 mg. 4 mmol) and4- 
methyicnc bisfN-(2-chloro phenyl) dusocyanaie(2 mmol) by general Method BCexcepi 2 cquiv, 
or 4-niiro 2-hydroxy aniline was used instead of lequiv.). The product was purified by 
dilution with methylene chloride and precipitation with hexane. Filtering afforded the title 
5 compound(0. 10 g, 8%). 
EI-MS m/z 627(M+H)* 

Example 46 

Svnthesi5; of N-f2-hvdroxv 4-rhenzvlaminotearhonvl phenyl ]-N^(2-br omQphenvn»rea 

10 a)Synthesi5v of N-(2-hydroxy 4-carboxylaie phenyl) N*-(2-bromo phenyl) urea 

The urea was prepared from 3-hydroxy 4-amino benzoic acid (3.69 g, 24 mmol) and 2- 
bromo phenyl isocyanate(24 mmol) by general Method B. It was purified by dilution of the 
DMF solution with methylene chloride and precipitation with hexane(4.0 g. 48%). EI-MS m/z 
35I(M+H)* 

1 S b)Preparation of N*[4-(benzylamino)carbonyI-2-hydroxyphenyl]-N*-(2-bromophenyl)urea 
To a solution of the N-(2-hydroxy 4-carboxylate phenyl) N'-(2-bromo phenyl) urea 
(200 mg, (K58 mmol) in DMF (15 mL), EDC (I2I.9 mg, 0.58 mmol), HOST (156.6 mg, 
1 1.6 mmol) were added . The reaction mixture was stirred at room temperature for 16 hours. 
Then the benzyl amine (1 23 mg, 1 1 .6 mmol) was added. The reaction mixture was stirred at 

20 same temperature for 24 hours. Then the reaction mixture was partitioned between water and 
ethyl acciaic. The organic layer was separated and the aqueous layer was extracted three times 
with ethyl acetate. The organic extracts were combined, dried over MgSOj. filtered and 
concentrated under reduced pressure. Chromatography of the resulting solid on silica gel 
(hcxanc : ethyl acetate; 1:1) gave benzylamino product (5(X) mg, 65 %Y EI-MS m/z 441 

25 (M+H)- 

Example 47 

Synthesis of N-H-hydroxv 4-nitro nhenvl) N^-f2-phenoxv phenvM urea The urea was 
synthesized by the u^aunent of 2-phenoxyphenyl carboxylic acid(2 mmol.) with diphenyl 
30 phosphor>'l azide(0.475 mL) and u-iethyl aminc(. 14 mL) in DMF at 80 ''C alter 24 hours the 2- 
amino 5-nitro phenol (I equiv.) was added. The reaction was heated for 24 hours at 8()°C. The 
reaction product was oiled out with hexane. The residue was dissolved in methanol and the 
solid was prccipiutcd out with waicr.f 180 mg. 24%) EI-MS m/z 364(M-H) * 



35 



Example 48 

Synthesis of N-f2-hvdroxv-4-fluoro nhenvl) N'-a-hrnmo nhenvH urea 
a)Synthesis of 2-hydroxy 4-nuoro aniline 
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3-nuoro 6-niiro phenol (2 g, 1 1 mmol) was ircalcd with l()9^Pd/C( I g) ai 23 "C. The 
reaciion mixture was Hushed with hydrogen gas and ihe reaction was allowed to stir 12 h 
before it was filtered through cclitc. The filu-aie was concenu-ated in vacuo to alTord the title 
compound (1.4 g, 77%). EI-MS m/z 169(M+H) * 
5 b)Synthesis of N-(2-hydroxy-4-fluoro phenyl) N*-(2-bromo phenyl) urea 

The urea was prepared from 2-hydroxy 4.nuoro aniline(254 mg. 2 mmol) and 2- 
bromo phenyl isocyanaie by general Method B. It was purified by dilution with methylene 
chloride and precipitation with hexane( 173 mg. 26%). EI-MS m/z 325 (M-f H) * 

10 Example 49 

Synthesis of N-( 2-hvdroxv 3.4-difluoro nhenvh Nf'-r2.hromo phenvh urea 

a) Synthesis of 2-hydroxy 3,4-difluoro aniline 

2,3 dinuoro 6-nitro phenol (2 g. 1 1 mmol) was treated with l()%Pd/C(l g) at 23 ""C 
The reaction mixture was flushed with hydrogen gas and the reaciion was allowed to stir 1 2 h 
1 5 before ii was filtered through celite. The filu-aie was concenu-ated in vacuo to afforded the title 
compound (K6 g, 97%). EI-MS m/z ueCM+H)* 

b) Synthesis of N-(2-hydroxy 3,4-dinuoro phenyl) N*-(2-bromo phenyl) urea 

The urea was prepared from 2-hydroxy 3.4-difluoro aniline(().290 g. 2 mmol) and 2- 
bromo phenyl isocyanatc(0.4 g) by general Method B. It was purified by dilution with 
20 methylene chloride and precipitation with hexane(0.254 g, 37%). EI-MS m/z 343(M+H) * 

Example g<> 

Synthesis of N-(2-hvdroxv 3-nanthvl> N'>(2-bromo nhenvn urea 

The urea was prepared from 3-amino 2-hydroxy napthalenc(().320 g. 2 mmol) and 2- 
25 bromo phenyl isocyanaie(.40 g) by general Method B. li was purified by dilution of the with 
methylene chloride and precipitation with hexane(0.339. 47%).EI-MS m/z 357(M+H)^ 

Example 51 

Synthesis of N-(2-hvdroxv 4>nhcnvl nhenvh N^(2-bromo nhcnvl) urea 

30 a)Synthesis of 2-nitro 5-phenyl phenol 

A solution of 3-phenyl phenol(2 g. 1 1 mmol) in acetic acid was treated with 
concehuraied nitric acid drop-wise until all starting material was consumed. The solution was 
piuiitioned between water and methylene chloride. The organic phase was separated and the 
aquei>us phase was extracted once more with methylene chloride. The combined organic 

35 phases were dried over sodium sulfate, filtered and concentrated in vacuo. The residue was 
purified by silica gel chromatography(ethyl acctate/hexanes) to afford desired (1.2 g. 50%) J H 
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NMR (CDC13): 5 I0.65(s. IH). 8.18 (d. IH. J = 10.0 Hz). 7.65 (d. 2H. J = 6.0 H/X 7 4V 
(m. 3H). 7.34 (s. IH). 7.10 (d, IH, J=IO.OHz). 

b) Synthesi.s of 2-amino 5-phenyI phenol 

A solution of 2-nitro 5-phenyl phenol(I.2 g, 5.5 mmol) in methanol was treated with 
10% Pd/C(1.2g). The reacUon mixture wa.s Hashed with hydrogen and allowed to stir 
overnight. The reaction mixuire was fUtered through ceiite and the filu-ate was conceniraicd in 
vacuo to afford desired (1. 01 g, 98%).EI-MS m/z I86{M+H)* 

c) Synthesis of N-(2-hydroxy 4-phenyl phenyl) N*-(2-bromo phenyl) urea 

The urea was prepared from 2-hydroxy 4-phenyl aniline(0. 185 g. 1 mmol) and 2- 
bromo phenyl isocyanate(0. 198 g) by general Method B. It was purified by dilution of the 
DMF solution with methylene chloride and precipitation with hexane(215 mg. 56*).EI-MS 
m/z383(M-fH)* 

Examnip 

Synthesis of N-f2-hvdroxv 4-methvl phPnvn N'-r^.hmmn n henvn nr^a 

The urea was prepared from 2-hydroxy 4-meihyl aniline(.274g. 2 mmol) and 2-bronu> 
phenyl isocyanate(0.40 g. 2 mmol) by general Method B. It was purified by dilution of the 
DMF solution with methylene chloride and precipitaUon with hexanef249 mg, 39%). El-MS 
m/z319(M-H)' 

Example SI 

Synthesis of Nf2 hvdroxv 4-nitrn nhPnvn hr-f2.nh(.nvl:.n i inn nhPnvM ..rP« 

The urea wa.«5 synthesized by the u-eaimcni of 2-tenbutyldimcihyl.silyloxy 4-niim phenyl 
i.socyanaie(example 9a. 0.4I9g. 1.5 equiv.) with 2-anilino anilinc(0. 1X4 y. 1 cquiv.) in THF 
overnight at 40 °C. The desired product precipitated out of the rcaciij)n niixiurcf30 mg. H'X i 
EI-MS m/z 365(M+H) * 

Example 54 

Synthesis of N-(2-hvdroxv 3-carhoxvlatf n henvh N'.r2-brnmo phrnvlf .tp:. 

The urea was prepared from 2-hydroxy 3-amino benzoic acid(3(X) mg. 2 mmt)l) and 2- 
bromo phenyl i.s(x:yanate by general Method B. It was purified by dilution of the DMF 
solution with methylene chloride and precipitation with hexane(.2K7 g. 41^ ). El-MS m// 
.35I(M+H)'' 



Examnle 55 

Synthesis of N(2-.sullhvdrvl 4-hrnm«^ phenyl) N .f^. h rnmo phftnvh nrr^y . 
a)Synthe.si.s of 2-aniino 6-bromo thiazole 
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4-Bromo amline(4.3 g. 25 mmol. I equiv.) and ammonium ihiocyanaicf5.7 g. 3cquiv.) 
was dissolved in acciic acid and ireaied wiih broraine(4 g. 1 equiv.) ai room icmpcraiurc. After 
compleie disappearance of siarting material the reaction mixture was poured into waicr and the 
solid was collected. The solid was used in the next step without any purirication(3.6 g. 46% ). 
EI-MS m/z 229(M+H) * 

b) Synthesis of bis (3-bromo 6-amino phenyl) disulfide 

The 2-ainino 6-bromo ihiazole hydrobroraide (5(K) mg. 1.6 mmol) in watcr(.5mL) was 
treated with KOH (2.5 g) was heated at reflux for 8 h at reflux. The reaction mixture was then 
acidified to ph 4 with acetic acid and extracted with methylene chloride. The methylene 
chloride mixture was concenu^ted in vacuo. The residue was dissolved in DMSO and treated 
with h. After stirring overnight at room temperauire the reaction mixture wa.s paruuoned 
between methylene chloride and saturated sodium bicarbonate. The methylene chloride layer 
was dried with magnesium sulfate and concentrated in vacuo. The resulting solid was purified 
by flash chromatography(ethyl aceute/hexane) to afford the UUe compound (2.30 mg, 34*). 
EI-MS m/z 405(M+H)* 

c) Synthesis of N(2-suUhydryl 4-bromo phenyl) N'-(2-bromo phenyl) urea 

A solution of (3-bromo 6-amino phenyl) disulfidc(201 mg. .5 mmol) in DMF was 
treated with 2-bromo phenyl isocyanate( I mmol) at 80 "C overnight. The reacuon mixture 
was diluted with methylene chloride and a solid was precipitated out with hcxancs. The 
solution was dissolved in MeOH and treated with NaBHa. After gas evolution cca.scd the 
reaction mixture was carefully acidified with IN HCl and the resulting .solid was filtcredC52 
mg. 13*). EI-MS m/z 399 (M-H) * 

Example S6 

Synthesis of N-f2-hvdmxv 4-nitrn p henv!> N -f2.it)do nhenvt^ iirn^ 

The urea was .synthesized by the treatment or2-iodo benzoic acid(.5 <:. 2() mmol) with 
diphenyl phosphoryl azidc( I equiv.) and triethyl amine ( 1 equiv.) in DMF ai X() "C alter gas. 
evolution ceased Vnc 5-nitn) 2-amino phenol (3 g. 1 cqui\ .) was added. The reaction was 
heated overnight at 80*^. The reaction mixture was purified by filtering through a plug ol 
silica with meUiylene chloride. The desired product was then precipitated out with hcxanc. 
Filtering afforded the desired compoundCI.Og g, 13*). EI-MS m/z .398(M-H) ' 

Example 57 

Svnlhcsi.s of N-(2-hvdroxv 4-niiro phpnvn N'-r7-hri> m i) nhPnvh ih i nn rPil 

The thiourea was synthesized by u^eaunent of the 2-/<'r/-butyldimcthylsilyloxy 4-nitn) 
phenyl ihioisocyanate(.sec example 9a . 3.73 mmol) with 2-bromo aniline in toluene at 88°C 
over 36 h. The solution was concenu-aied and the residue was purified by flash 
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chromaiography(EiOAc/Hcxanes). The Iraciion slighily lower rl than sianing material 
conlained the desired compuund. This Iraciion was ct)nccniraicd and ihcn ircaicd with iricthyl 
amine hydrofluoride in accioniirile for 15 minutes ai 23 "C. The reaciijin mixture was ihcn 
conccnu^ted in vacuo and ihe residue was purillcd by Hash chromaiogrdphyCcihyi 
5 actate/hexanes) lo give N-(2-hydroxy 4-niiro phenyl) N-(2-bromo phenyl) thiourca(52 mg. 
4%) . EI-MS m/z 369(M+H)* 

Examnip SX 

Synthesis of N-f2-nhenvlSUlfamido)4-Cvannnh«.n v| N'-r2-hmmo nhcnvh urfA 

1 0 a)Symhesis of 3-(phenylsulfamido) benzoniuile 

The of 3-(phenyIsulfamido) benzoniu^ile was synthesized from die 3-cyano aniline 
(23.9 g, .2 raol) by MeUiod C. It was purified by recrysialization from EtOH( 1 5.8 g, 
31%).»H NMR (CDCI3): S 7:95(s. IH). 7.84 (d, 2H. J = 8.0 Hz). 7.59 (t. IH. J = 8.0 Hz). 
7.45 (m, 2H). 7.35 (m. 4H). 

15 b)Synthesis of 3-(phenyl5ulfamido) 4-niu-o benzonitrilc 

The 3-(phenylsulfamido) benzonitrile(IO g. 39 mmol) was dissolved in aceUc 
anhydride and treated with concentrated niuic acid dropwise at room temperature until all the 
starting material had been consumed. The leacUon mixture was then quenched by carefully 
pouring it into sodium bicarbonate and left to sit until all gas evolution had sub.sidcd. It was 

20 Uien partitioned between methylene chloride and water. The organic layer was dried over 
sodium sulfate and filtered. The reaction mixture was conceno-ated in vacuo, absorbed onto 
silica gel and purified by column chromaiographyimediylene chloridc/hexanc) to afford the utic 
compound (l.7g. 15%). EI-MS m/z 302(M+H) * 
c)Synthesis of 3-(phcnylsulfamido) 4-amino benzoniu-iic 

25 The 3-(phenylsulfamido) 4-nitro benzoniu-iled.S g. 4.9 mmol) was treated with tin 

chloride dihydrate in EtOH at 80 °C for 12h. It was then concentfaicd and Hushed through a 
plug of silica gel with 5^ methanol/methylene chloride. The filtcraic was absorbed ohto .silic;i 
gel and purified by Hash chromatography(ethyl acctaic/hcxane) to aliord the uilc compound 
(0.9 g. 60%). EI-MS m/z 274 (M-»-H) * 

30 d)Synthesis of N-(2-phcnylsulfamido) 4-cyanophcnyl N'-(2-bromo phenyl ) urea 

The urea was synthesized from 2-(phcnylsullamid()) 4-amino bcn/.onitrilc(77 mg. 0.2X 
mmol) and 2-bromo phenyl isocyanate by general Method C. It wa.s puril icd by column 
chromatography(eihyl acctatc/hexanc) to afford the tide compound (30 ms:. 22'7, 1. EI-MS m// 
469(M-H) " 

35 

Example S9 

Synthesis of N-f2-(nhenvl sulfamidn) phpnv l) N'-f^-hrnmn phpnvH iirpa 
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10 



15 



20 



a) Synihesis of 2-( phenyl sullamido) aniline 

The sulfonamide was synihesizcd Irom phenyl sullonyl chlohdcfO.OJ mmol) and o- 
phenylenc diaminc(l.08 g, 0.0 1 mmol) by general Method C. It was purillcd by 
recrysialUzation from EtOH( 1.0 g, 40%).E1-MS m/z 249(M+H) * 

b) Symhesis of N-(2-(phcnyl sulfamido) phenyl) N'-(2.bromo phenyl) urca 

The urea was synthesized 2-(phenyl sulfamido) aniline( I mmol) 
and 2-bromo phenyl isocyanate by general Method B. H was purified hv dilution with 
methylene chloride and precipitation with hexanc. Filtering afforded the desired 
corapound(0.234 g. 52%).EI.MS m/z 446CM+H) * 

Examnip fn 

Synthesis of N-f2-( stvrvi sulfamido) nh^nvn M-. f2.hrnmn p h^nv!) m?\\ 

a) Synihesis of 2-( styryl sulfamido) aniUne 

The sulfonamide was synthesized from styryl sullonyl chloridctO.O I niol) and o- 
phenylene diamine(O.OI mol) by general Method C. It was purified bv rccrvstallization from 
EtOH(1.2 g, 60%)EI-MS m/z 199(M+H) *. 

b) Synthesis of N-(2.(siyiyl sulfamido) phenyl) N'-(2-bromo phenyl) urca 

The urea was synthesized from 2-(styryI sulfamido) anilinc( I mmol) and 2-bromo 
phenyl isocyanaied mmol) by general Method B. It was purified by dilution with methylene 
chloride and prccipitaUon with hexane. Filtering affonled the desired compound(0.309 g. 
65%). EI-MS m/z 472(M+H) * 



25 



30 



35 



Example ft I 

Synthesis of Mf3.4 dimfrlhoXVnhPnvDsnlfonvl aminn| ph^ n vH K -n.hmny, nhmvH ..nv. 

a) Synthesis of 2-|(3.4-dimethoxyphcnyl).sulfonyl amino|phcnyl aniline 

The sulfonamide wa.«; synthesized from 3.4-dimcthoxy phenyl .sullonvl chlc)ride((» 01 
mol) and o-phenyJene diamine by general Method C. It was purified bv rrcmiallizaiion m,m 
EtOHfO.65 g. 2 1 % ). EI-MS m/z 309(M+H ) *. 

b) Synihesisof 2-|(3.4-dimethoxyphenyl)sulfonylamino) phenyl) .N -C-hronu, phenyl) ure;. 

The urca was synthesized from 2-I(3.4-dimeihoxyphcnyI j.sullonyl aminolphenyl 
anilinef 1 mmol) and 2-bromo phenyl iscKyanaic by general Method B. It svus purified b> 
diluuon with methylene chloride and precipitation with hexanc. Filierini- afforded the desired 
compt)und(0.062 g. I2*?).EI-MS m/z 504(M-H) ' 

Example 62 

SN'ntbeslfi Of N-(Mf4-arrtamid0nhenvlV^..llnn v laminol phenyl) N".f?.hrnmn pt ^^ nyi i ^n-ii 

a)Synlhesis of 2-|(4-acetamidophenyl)sulfonylammolphcnyl aniline 
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The sulfonamide was synihesixcd irom 4-acciainidophcnyl sulfonyl chloridcCO.Ol mol i 
and o-phcnylcnc diaminc((M)l mol) by general Meihod C. ll was purified by recr>'Siallizaiion 
from EiOH( 1.27 g.40^r)EI.MS m/i 3(W(M.H) . 

b)Synihesis of N-(2-((4-aceiamidophcnylsulfonyl)amino) phenyl) N'-(2-bromo phenyl) urea 
5 The urea was synihesized from 2-|(4-aceiamidophenyl)sulfonylamino]phenyl anihneC I 

mmol) and 2-bromo phenyl isiKyanatc(l mmol) by general Method B. It was purified by 
dilution with methylene chloride and precipitation with hexane. Filtering afforded the desired 
compound(().12 g. 24 7r). EI-MS m/z 5()1(M-H) " 

10 Example 6^ 

Synthesis of N-(2-f2>thionhene sulfamido nhenvH N'.f2>bromo phenvH urea 

a) Synthesis of 2-(2-thiophene sulfamido) ^nihne 

The sulfonamide was synthesized from 2*thiophene sulfonyl chloride(0.01 mol) and 
IS phenylcnc diaminc(0.01 mol) by general Method C. It was purified by recrystallization from 
EtOH(0.77 g, 30%). EI-MS m/z 255 (M+H)"^ 

b) Synthesis of N-(2-(2-thiophene sulfonyl amino phenyl) N -(2-bromo phenyl) urea 

The urea was synthesized from 2-( 2-thiophene sulfonyl amino) anilinef 1 mmol) and 
2-bmmo phenyl isocyanate( 1 mmol) by general Method B. It was purified by dilution with 
20 methylene chloride and prccipiiaiion with hcxanc. Filtering afforded the desired 
compound(0.29 g. 649< ). El-MS m/z 45()(M-H) ' 

Example M 

Synthesis of N"(2'<?-io1y1 .sulifmyl miw phenyl) N''(2-hromo ptignyl) urcu 
25 a)Synthests of 2-( 3-tolyI sulfonyl amino) aniline 

The sulfonamide was syniliesized from 3-iolyl sulfonyl chloride(0.01 mol) and t»- 
phenylenc diamine(().(>l mol) by general Method C. Ii was purified by recrystallization from 
ElOH(().73g. 289r).EI MS m/z 263 (M+H)* 

b)Synihcsis of N-(2-((3-iolyl sulfonyl amino) phenyl) N*-(2-bromo phenyl) urea 
30 The urea was synthesized from 2 (3-iolyl sulfonyl amino) aniline( I mmol) and 2- 

bromo phenyl isocyanaied mmol) by general Method B. It was purified by dilution with 
methylene chloride and precipitation with hexancs. U was rccrysallizcd two times wiili 
ElOH(25 mg, 59< ). EI-MS nVz 45K(M-H) ' 

35 Example 65 

Synthesis of N-(2-(X>auinoHnvl sulionvl amino) nhcnvh N'-(2-hromo nhenvl) urea 
a)Synlhesis of 2-(8-quinolinyl sulfonyl aminoj aniline 
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The sulfonamide was synUiesized from 8-quinaIinyl sullonyl chloridc(0.01 mol) and o 
phcnylcnc diaminc({).()l nml) by general Mcihod C. It was purified hv recrysiaJlizaiion Irom 
EiOH(().82 g. 27%).EI-MS ml/. 301) (M+H) 

b)Synthesis of N-(2-( («-quinolinyl) sulfonyl amino) phenyl) N'-(2-bromo phenyl) urea 

The urea was synthesized from 2-((8-quinolinyI) sulfonyl amino* anilined mmol) and 
2-brt)mo phenyl isocyanaicC I mmol) by general Method B. It was purified by diluuon with 
methylene chloride and precipitation with hcxane. Filtering afforded the desired 
compound(().23 g. 46V{ ).E1-MS mh. 49SrM-H) " 



Examnlft 6ft 

Synthesis of N-f2-( bcn/vl sulfonvi aminos nhpnvh n; . ri.hmmn ph^py p „rpj, 

a) Synthesis of 2-(benzyl sulfonyl amino) aniline 

The sulfonamide was synthesized from benzyl sulfonyl chloride(O.OI mol) and o- 
phenylene diamine(().(>l mol) by general Method C. It was purified by recrysiallizaiion from 
EtOH(().87fi. 33%). EI-MS m/z 263(M+H)+. 

b) Synthesis of N-(2-( benzyl sulfonyl amino) phenyl) N'.(2-bromo phenyl) urea 

the urea was synthesized from 2-( benzyl sulfonyl amino) anilinc( I mmol) 
and 2-bromo phenyl isocyanaiedmmol) by general Method B. It was purified by diluUon 
with methylene chloride and prccipitauon with hexane. Filtering alfordcd the desired 
compound((). 1 1 g. 23'^ ). EI-MS m/z46() (M+H)+ 

Examnlff 67 

Synthesis Of N-(2-hvdroxv-4-ay.idonhrnvh-Nf-f2.mPthMyvph^,,Y|^, . ^^- ,l 

a) Synthesis of N-(2-hydr(>xy-4-aminophcnyl)-N'-(2-mcihoxyphcnyl )urca 

To a solution of N-(2-hydroxy-4-niiro phenyl ).N' -(2-meihoxyphcny I )urca( 1.0 g. 
example 15) in methanol, palladium (on activated carbon. 10% ) ( KX) mi. ) was added. Then tho 
reaction mixture was hydrwgenaied under a hydrogen balloon for 18 hours. The .solid was 
filtered off by t^liie and washed three Umes by methanol. The filUTitc was concentrated under 
reduced pre.s.surc to give amine compound (0.8 g. 899 ). EI-MS m/z 274 (M+H)* 

b) Synihc.sis of N-(2-hydrnxy-4-azidophcnyl)-N'-(2-mcihoxyphenyl)utca 

The N-(2-hydroxy-4-aminophenyl)-N -(2-mcihoxyphenyl)urca(.l(K)mg. 1.17 mmolj 
was added to HCl/H.O (1.17 mUl.M mL). cooled lo ()"C. Sodium nitrite (80.7 mg. 1. 17 
mmol) wa.s added to tlio reaction mixture. The reaction mixture was siirrcd at 0"C lor .10 
minutes. The sodium azidc (76 nig. 1.17 mmol) was added to reaction mixture and it was 
warmed to room temperature. The reaction mixture was .stirred at room temperature for 1 8 
hours. Then it was exu-actcd with three times by ethyl acetate. The organic exyacts were 
combined, dried over MgSOj. filtered and concenuaied under reduced pres.sure and 
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chromatography ol ihc resulting solid on silica gel (hcxanc : eihyl acetate: 5:1) gave product 
(125 mg, 3X%). EI-MS ml/, 3(X) (M+HV 

Example 6R 

5 Pronaration of N-l2 hvdroxv-S-cvanonhenvll-N'-f2.h romophenvll uron 
a>Preparaiion of 2-amino*4-cyanophenol 

To a soltiiion of 2-nitro-4-cyanophcnol( lOg, 6lmmol) in mcihanoK25()mL) was added 
107. Pd/C ( Ig). The mixture was flushed wiih argon, then hydrogen was bubhled through the 
solution lor 10 min. and a hydrogen atmosphere was maintained at balloon pressure overnight. 
10 The mixture was filtered through celiie and the celite was washed with methanol The solvent 
was evaporated and chromatography of the resulting solid on silica gel (5%MeOH/ CHjCN) 
gave the desired produci(8.0 97%). 'h NMR (CD^OD): 5 6.96 (d. IH), 6.90 (dd. IH). 
6.77 Id, IH). 

b)Prcparaiion of N-|2-hydroxy-S-cyanophenyl)-N'-[2-bromophenyl| urea 
15 N-(2.hydroxy-5-cyanophenylJ-N'-|2-bromophenyll urea was prepared from 2-amino- 

4-cyanophenol(268mg, 2.00 mmol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hexane( 1/20) and filtering. 
(.S40mg,8I^J ). 'H NMR (CD3OD): 6 8.10 (d, IH), 7.87 (d, IH). 7.43 (d, IH). 7.20 (t, IH), 
7.09 (d. IH). 6.86 (t, IH), 6.77 (d, IH). 

2{\ 

Example 6V 

Prcoarauon of N>l2>hvdroxv-^-nuorophenvlUN^!2>hro mophenvll urea 
a)Preparatton of 2-amino-.^-fluorophenol 

To a soluuon of 2-niu-o-3-i1uorophcnol( Ig. 6.4mmoI) in mcthanoK250mL) was added 

25 IO'a Pd/C tig). The mixture was flushed with argon, then hydrogen was bubbled through the 
solution for 10 mm. and a hydrogen atmosphere was maintained at balloon pressure overnight 
Tlic mixture was filtered through celite and the celiic was washed with methanol. The soiveni 
was evaporated and chromatography of the resulting solid on silica gel (S^rMeOH/CH^Ch) 
gave the desired produci(650 mg, 80.2 'h NMR (CD:^OD): 5 6.41-6. 17 (m. 3H). 

30 b)Prcparation of N-|2-hydroxy-3-fluorophcnyll-N*-I2-.bromophenyl| urea 

N-(2-Hydroxy-3-iluorophenyl)-N'-|2-bromo phenyl) urea was prepared from 2- 
amim>-3-nuorophcnol f254mg. 2.00 mmol) according to the procedure in General Method B. 
The product was purified by precipitation from methylene chloride/ hexane( 1/20) and filtering. 
1500 mg, 77';i ». 'h NMR (CD:.OD): 8 8.05 (d, lH),7.50(d, IH).7.26(t. 1H\ 7.l8(d. 

.V^ IH), 6.92 (t. IH), 6.86-6.68 (m, 2H). 



Examnle 70 

Prcnaraiion of N-2-1 l-hvdroxvnuorgnel-N'-f2-bromophpnvll nrpa 
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a) Preparaiion of 2-amino- 1-hydroxyfluorenc 

To a solution of I -hydroxy-2.niironuorene(25() mg, l.23mmol) in meihanoI(25()mL) 
was added 10% Pd/C (Ig). The mixiurc was flushed with argon, then hydrogen was bubbled 
through the solution for 10 min. and a hydrogen atmosphere was maintained at balkxin 
5 pressure overnight. The mixture was filtered through celite and the cclitc was wa.shed with 
methanol. The solvent was evaporated and chromatography of the resulting .solid on .silica gel 
(5%MeOH/CH2Cl2) gave the desired product(l71 mg. 81.2 'H NMR (CD?0D): 5 7.60 
(d. IH). 7.47 (d. IH). 7.28 (t. IH). 7.18 (m. 2H). 6.82 (d. IH). 3.76 (.s. 2H). 

b) Preparaiion of N-2-( l-hydroxyfluoreneJ-N -|2-bromophenyll urea 

10 N-2-( l-hydroxynuorenel-N'-l2-bromo phenylj urea was prepared from 2- amino- 1 - 

hydroxyfluorenc (I70mg. 0.86 mmol) according to the procedure in General Method B. The 
product was purified by chromatography of the resulting solid on silica gel (.30%EtOAc/ 
Hexane) to give the desired product (SOOmg. 84.5%). 'h NMR (CD,C1): 6 8.04 (d. IH). 
7.66 (d, IH). 7.49 (U 2H). 7.35-7.20 (m. 4H). 7.09 (d. IH). 6.90 (i. IH). 

IS 

Exampl<^7l 

Preparation of N-3-l2-hvdr0XV-9. lO-anthranniiinnvll.N -f2.hmmnnh>.nvll 

N-3-[2-Hydroxy-9.10-anthraquinonylJ-N -[2-bromophenyl| urea was prepared from 
2-hydroxy-3-aminoanthraquinone(480mg, 2.(X) mmol) according to the procedure in General 
20 Method B. Hie product was purified by precipitation from methylene chloride/ hcxaneC 1/20) 
and filtering. (610mg. 70%). 'h NMR (CD,OD): 6 8.93 (.s.lH). 8.12 (m. 2H). 8.02 (d. 
IH). 7.77 (m. 2H). 7.61 (d. IH), 7.52 (.s. IH). 7..38 (I. IH). 7.05 (I. IH). 

Examnle 72 

25 Prenaration of N-f2-hvdroxv-3-niion)-5-hr»ni(^phrnv |).N .I2.hmm()nhcnvl I nrcA 

a) Preparation of 2-amino-6-nuoro-4-bromophenol 

A mixiurc or4-bromo-2-nuoro 6-nitrophenol( Ig. 4.2mmol) and tin (II) chloride (4 7X 
g. 21.2mmol) in ethanoKSOmL) was heated at HiVC under argon. Alter 2 hours, the suirtiny 
material had disappeared and the solution was allowed to cool down and then poured into icc 
.30 The pH was made slighUy basic (pH7-8). by addition of solid NaOH. before being exu-actcd 
with ethyl acetate. The organic phase was washed with brine, dried over MgS04 and filtered. 
The solvent was evaporated and chromaiograpny of the resulting solid on .silica gel (4%McOH/ 
CH2CI2) gave the desired productf7IO mg. 82 V. ). 'h NMR (CDiOD): 6 6.5 1-6.40 (m. 2H). 

b) Preparatjon orN-I2-hydroxY-3-nuoro-5-bromophcnylI-N*-I2-bromophcnyll urea 

N-I2-hydroxy-3-fluoro-5-bromophcnyl|-N'-(2-bromophenyl | urea was prepared Irnni 
2-amino-6-fluoro-4-bromophenol (254mg. 2.(M) mmol) according to the prtKedure in General 
Method B. The product was purified by precipitation from methylene chloride/ hexancC 1/20) 
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and liliering. (5(H) mg, 77%). 'H NMR (CD.OD): 5 7.9K (s, IH). 7.91 (d, IH); 7,60 (d, 
IH). 7.33 (U IH). 7.(M) (l, IH), 6.94 (d. IH). 

Examnlc 71 

5 Preparation of N-f2-hvdroxv-3-chh)ronhcnvlUN^i^- hmmnphenvti nm:^ 
a)Preparauon of 2-ainino-3-chlorophenol 

A mixture of 3-chloro-2-niirophenol{25() mg, l.4mmol) and tin (II) chlonde ( 1.2 g. 
5.3mmol) in eihanol(5()mL) wa55 heated at 8()°C under argon. Al ter 2 hours, the suirting 
material has disappeared and the solution was allowed to cot)l down and then poured inio ice. 
10 The pH was made slighUy basic (pH7-8). by addition of solid NaOH, before being exu^actcd 
with ethyl acetate. The organic phase was washed with brine, dried over MgS04 and filtered. 
The solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
CH2CI2) gave the desired product(l43 mg, 69 %). *H NMR (CD,OD): 5 6.75 (iJH), 6.70 (d. 
IH), 6.65 (d, IH), 

15 b)Preparation of N-I2-hydroxy-3-chlorophenyI)-N'-I2-bromophenYl] urea 

N-I2-hydroxy-3-chlorophenyll-;M'-(2-bromophenyn urea was prepared from 2-amin(v 
3-chlorophenol (143mg, 1. 00 mmol) according to the procedure in General Method B. The 
product was purified by chromatography of the resulting solid on silica gel (30%EtOAc/ 
Hexane) to give the desired product( I95mg, 57^f ). *H NMR (CD,OD): 6 7.81 (d, IH), 7.68 

20 (d. IH). 7.47 (d, IH), 7.20 (I, IH), 6.90 (m, 2H), 6.70 (I. IH). 

Example 74 

Preparation of N-l2-hvdn>xv-3-lrintiim>methvtphen yll-NM2-hmmimhonvH urea 

a) Preparation of 2-niiro-6-uifluoromcthylphcnol 

25 2-trinuoromcthylphenol (3.(M)ii. 18.5mmol) was di.^solvcd 111 mclhylcnc 

chloridc{4(>mL) followed by the addition of sodium niiraic (1.73i:. 2().4mmol). The addition 
of sulfuric acid (23 ml7 3M) was then made. Ibllowed by addition of 41 catalytic amount ol 
sodium nitrite. The mixture was allowed to stir. After 24 hours, the reaction mixture was 
diluted with methylene chloride and extracted with water. The organic layer wa<; dried over 

30 MgS04 and filtered. The solvent was evaporated and chromatography 4)f the rcsuiiing st)lid on 
silica gel (4^ MeOH/ CH^CN) gave the desired producK 1 .84 g. 47 ). 'h NMR 
(CD,COCDO: 5 8.35 (d,lH), 7.95 (d. IH). 7,13 (l, IH). 

b) Preparaiion of 2-amino-6- irilluoromcihylphenol 

A mixture o\ 6-lriJluoromeih>i-2-niirophenol( 1 .84 g. S.67mmol) and tin (II) chloride 
35 (6,0 g, 26.2 mmol) in cihanol( 1 SOmL) was healed at 80°C under argon. After 2 hours, the 
sianing material has disappeared and the solution was allowed to cool down and then poured 
into ice. The pH was made slightly basic (pH7-X), by addition 01 .solid NaOH. before beini: 
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exiracted with ethyl aceuic. The organic phase was washed with brine, dried over MgS04 an 
filtered. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(4%MeOH/ CH2CI2) gave ihe desired produci(l.35 g. 88 ). 'h NMR (CD,0D): 5 6.93 (d. 
IH). 6.82 (t. IH). 6.78 (d. IH). 

OPreparaUon ol N-[2-hydroxy-3- trinuoromeihylphcnyI)-N--I2-hromophenyl) urea 

N-f2-hydroxy-3-trinuoromcthylphenyll-N-|2-bromophcnyl| urea was prepared from 
2-amino-6-trinuoromethylphenol (28()mg. I .6« mmol) according to the procedure in General 
Method B. The product was purified by precipiiauon ln)m methylene chloride/ hexane(l/20) 
and filtering. (390mg. 65??^). 'h NMR (CD,OD): 6 7.99 (d, IH). 7.6() (d, IH). 7.58 (d. 
IH). 7.34 (t, IH). 7.30 (d. IH). 7.(M) (t. IH). 6.96 (d. IH). 

Examnle 7S 

PreparaiiPn of N-f3.4 dinhenvl-2-hvdroxvr>henvn.N-.r?.t. p mnnhPnvii ..r^ p 

N-r3,4diphenyl-2-hydroxyphenyIJ-N'-|2-bromophenylJ urea was prepared from 2- 
amino-5.6 diphenylphenol (50mg, 0. 19 mmol) according to the procedure in General Method 
B. The product was purified by precipitation from methylene chloride/ hexane( 1/20) and 
filtering ■(6lrog. 69%). 'h NMR (CD,OD): 5 7.97 (d. IH). 7.66 (d, IH), 7.58 (d. IH). 7.31 
(U IH). 7.25-7.00 (m. IIH). 6.91 (d. IH). 

Examnlf> 76 

Preparation of N-[2-hvdrOXV-3-glvcinempthvlp^ii'r,-«rf.,. n vlnhenvll.N-.r2.hrnm»nhf>nvn nri-^ 

N-[2-hydroxy-3-glycincmethyIestercarbonylphcnyl|-N'-(2-bromophenyl| urea was 
prepared from 6-glycinemethylestcrcarbonyl-2-aniinophcn(i| (.-iOmg. 0.22 mmol). purcha.sed 
from the University of New Hampshire, according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ he.xaneC 1/20) and fiUerini: 
(65mg. 699f). 'H NMR (CD,OD): 5 8.14 (d. IH). 7.96 id. IH). 7.49 (d. IH). 7.24 (u 2H). 
6.89 (dd. IH). 6.81 (t. IH). 4.10 (.s.2H). 3.74 (s3H). 

Examnle 77 

Preparation of N-(2-hvdr()XV--<-"lvrinecarh(>nvlph envl!.N"-l?-hronionhpnvl I iirr:. 
N-(2-Hydroxy-3-glycinecarbonylphenyl|-N'-|2-bromophcnyl| urea was prepared from 
N-I2-hydroxy-3-clycinemeihylc.siercarb(mylphcnyl|-N -|2-brc)mophcnyl| urea(.'SOnig. 0.12 
mmol) by sUrring in a 3/1 raUo of methanol/waicr ( 10 niLt. Addition of 1 cquiv. of Hihium 
hydroxide was added and .birring continued until the sianinj; material had di.sappcared. (45mg. 
92%). The product was purified by chromatography of the resulting .solid on silica gel (9/1/0. i 
CH2CI2/ MeOH/ AcOH) to give the desired producir 1 95mg. .S7'jf ). ' H NMR fCD,OD): 5 8.14 
(d. IH). 7.92 (d. IH). l.M) (d. IH). 7.46 (d. IH). 7..34 (i. IH). 7.«4 (t. IH). 6.82 (l. IH). 
3.96 (2H). 
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Examnlc 7P 

Prcparaiion ol' N-f2-hvdroxv-3.5>dichloroDhenvH>N'-r2-hromQnhenvn nrpa 

a) Prcparation or 2-amimv4,6-dichlorophenol 

5 A mixiure of 4,6-dichIoro-2-niirophcnoI( 1 4.8mmoI) and tin (II) chloride (3.2 g, 

l4.4mmol) in eihanol(S()mL) was heated at 80X under argon. After 2 hours, the suirting 
material had disappeared and the solution was allowed to cool down and then poured into ice. 
The pH was made slightly basic (pH7-8), by addition of solid NaOH, before being extracted 
with ethyl aceiaic. The organic phase was washed with brine, dried over MgS04 and filtered. 
10 The solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
CH2CI2) gave the desired product(685 mg, 80 %). *H NMR (CD3OD): 6 6.75 (s.lH), 6.61 
(s, IH). 

b) Preparation of N-(2-hydroxy-3,5-dichlorophenyl]-N'-f2-bromophenyll urea 

N-|2-Hydroxy-3,5-dichlorophenyl|-N'-[2*bromophenyll urea was prepared from 2- 
1 5 amino-4,6-dichlorophenol ( 1 43mg, 1 .00 mmol) according to the procedure in General Method 
B. The product was purified by precipitation from methylene chloride/ hexane( 1/20) and 
filtering, (660mg, 88% ). NMR (CD,o6): 6 7.96 (s, IH), 7.89 (d, IH), 7.60 (d, IH), 
7.35 (t. IH), 7.00 (t. IH). 6.95 (dd, IH). 

20 Example 79 

Prcnaraiion of N-l2-hvdroxv>3>nitronhenvn-N -f2>hromonhenvll urea 
N*|2-Hydroxy-3-niirophcnyI|-N*-I2-bromophcnyl| urea was prepared from 2-hydroxy-3- 
nitroanilinc (l.25g. 8. 1 mmol) according to the prcKedurc in General Method B. The product 
was puritied by precipitation from methylene chloride/ hexane(l/2()) and filu^ring. (2.4g, 

25 847/ ). *H NMR (CDiOD): 5 8.45 (d, IH). 7.94 (d, IH). 7.78 (d. IH). 7.60 (d. IH), 7.35 (l. 
IH). 7.01 (m, 2H). 

Ex^pjy W 

Prenaraiion of N>r2-hvdroxv-4-nanhthalGncsulfonic acidl-N^[2>bromophenvll urea 
30 N-(2-hydroxy-4-naphthalcnc.sulfonic acid|-N'-|2-bromophenyl| urea was prepared 

Irom l-amino-2-hydroxy-4-naphihaleasullonic acid (0.48g, 2.0 mmol) according 10 the 
priK'cdurc in General Method B and the addiiion of ImL of triethylaminc The produci was 
purified by prccipilalion irom methylene chloride/ hcxane(l/20) and filierini!. (690 mg. 797^ i, 
'H NMR (CDiOD): 5 8.14 is. IH). K.04 (d. IH). 7.98 (m, 2H). 7.61-7.55 (m, 3H). 7.43 (t. 
35 IH), 6.98 (t, IH). 

£);ampleS) 

Prenaraiion of N-f2-hvdroxv-5-nanhthalcncsulfonic acidI-N'-f2-hromonhcnvlI urea 
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N-3-|2-hydroxy-5-naphihalensulfonic acid)-N*-(2-bromophenyn urea was prepared 
from 2-amino-3-hydroxy-6-naphthalensullonic acid (().48£[. 2.0 mmol ) according lo the 
procedure in General Method B and the addition of ImL of triethylamine The product was 
purified by precipiwUon from methylene chloride/ hexane(I/20) and filtering. (715 mg 82%) 
•h NMR (CD,0D): 5 8.()9 (s. IH), 7.96 (d. IH). 7.65-7.48 (m. 3H). 7.36 (I. !H). 7.25 (.s, 
IH), 7.04 (m. 2H). 

Sample 82 

Preparation of N-(2-hvdroxv-3.4.dichlnmphenvll-N'.f7. h rnmnnhi>nvll ..n»a 

a) Preparaiion of 2-nitro-5.6 dichlorophenol 

2.3-dichIorophenol C3.26g. 20mmol) was dissolved in methylene chloride(40mL) 
followed by the addition of sodium nitrate ( 1.88g, 22mmol). The addition of sulfuric acid 
(20mL/ 3M) was then made, followed by addition of a catalytic amount of sodium nitrite. The 
mixture was allowed to stir. After 24 hours, the reaction mixture was diluted with methylene 
chloride and exuacicd with water. The organic layer was dried over MgS04 and filtered. The 
solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
CHjCK) gave the desired producid .8 g, 44 %). 'h NMR (CD3COCD,): 
5 8.04 (d. I H). 7.15 (d. IH). 

b) Preparaiion of 2-amino-5.6 dichlorophenol 

A mixture of 5.6-dichloro-2-nitrophenol(I.8 g. 8.7mmoI) and tin (II) chloride (5.8 g. 
26. 1 mmol) in ethanol(50mL) was heated at 80°C under argon. After 2 hours, the starling 
material had disappeared and the .solution wa.<; allowed to cool down and Uien poured into ice 
The pH was made .slighUy ba.sic (pH7-8). by addition of solid NaOH. before being cxyactcd 
with ethyl acetate. The organic pha.sc was washed with brine, dried over MgS04 and filtered 
The solvent wa.s evaporated and chromatography of the rcsulung solid on silica gel (4% McOH/ 
CH2CI2) gave the desired product(l.4 mg. 90 %). 'h NMR (CD,OD). 5 6.71 (d. IH>. 6.45 
(d. IH). 

c) Prcparation of N-|2-hydroxy-3.4-dichlorophenyI]-N-f2-bromophenyll urea 

N-|2-Hydroxy-3.4-dichlorophenylI-N'-f2-bromophenyll urea was prepared from 2- 
amino-5.6-dichh)rophenoI f35()mg. 2.(X) mmol) according to the procedure in General Method 
B. The product was purified by prccipitauon from methylene chloride/ hcxane(l/2()) and 
fiherinj! (67(»mg. ). 'H NMR (CD,OD): 6 7.90 (d. fH). 7.85 (d. IH). 7.59 (d. IH). 
7.31 (I. IH). 6.99 (i. IH). 6.96 (d. (IH). 



Example 83 

Preparation of N-l2-hvdroxv-3-L vann nhenvn-N'-[2-hrntnnphPnY|l 1 1 
a)Preparation ol 2-nitro-6-cyanophenol 
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2- cyanophenol (2.38g. 2()mmoI) was dissolved in mcihylcne chloridcf40niL) followed 
by ihc addiUon of sodium niuaie (1.88g, 22mmol). The addition of sulfuric acid (2()mL/ 3M) 
was ihcn made, followed by addition of a caialyiic amount of sodium nitrite. The mixture was 
allowed to stir. After 24 hours, the reaction mixture was diluted with methylene chloride and 

5 extracted with water. The organic layer was dried over MgS04 and filtered. The solvent was 
evaporated and chromatography of the resulting solid on silica gel f4%MeOH/ CH2CI2) gave 
the desired product(l.4 g.42 %l 'h NMR (CD3COCD0: 5 8.47 (d-IH). 8.15 (d, IH), 7.3() 
(I, IH). 

b) Preparation of 2-amino-6-cyanophenol 

10 A mixture of 6-cyano-2-nitrophenol(600 mg, 1 .Ommol) and tin (II) chloride (3.2 g, 

14.4mmol) in acetic acid(50mL) was heated at SO^^C under argon. After 2 hours, the starting 
materia] has disappeared and the solution was allowed to cool down and then poured into ice. 
The pH was made slightly basic (pH7-8), by addition of solid NaOH. before being exu-acied 
with ethyl acetate. The organic phase was washed with brine, dried over MgS04 and filtered. 

1 5 The solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
CH2CI2) gave the desired product(365 mg, 75 %). NMR (CD?OD): 5 6.92 (d, IH), 6.85- 
6.69 (m.2H). 

c) Preparaiion of N-[2-hydroxy-3-cyanophenyl)-N-[2.bromophenyll urea 

N-|2-Hydroxy-3-cyanophenyll-N-[2-bromophenylI urea was prepared from 2-amino- 
20 6-cyanophenol ( 134mg, 1.00 mmol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hexane(!/2()) and filtering. 
(26()mg. 789r). 'h NMR (CD3OD): 6 7.98 (d, IH), 7.74 (d, IH). 7.57 (d, IH). 7.30 (t. 
IHj, 7.22 (d. IH). 6.98 (t, IH), 6.94 (i, (IH). 

25 Example S4 

Preparation of N-12>hvdroxv-4-cvannnhenvlUN'.f2>hromnp henvn urea 

a) Prcparation of 2-nitro-5-cyanophenol 

3- cyanophenol (2.38g, 20mmol) was dissolved in methylene chloride(40mL) followed 
by the addition of sodium niaate ( 1 .88g, 22mmol). The addition of sulfuric acid (2()mL/ 3M) 

30 was then made, followed by addition of a catalytic amount of sodium nitrite. The mixture was 
allowed to stir. After 24 hours, the reaction mixture was diluted with methylene chloride and 
extracted with water. The organic layer was dried over MgSOa and filtered. The solvent was 
evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ CH2CI2) gave 
the desired produci(910 mg. 28 9r). 'H NMR (CD3COCD0: 5 8.30 (d,lH). 7.67 (s,lH). 

35 7.49 (d. IH), 

b) Preparation of 2-amino-5-cyanophenol 

A mixture of 5-cyano-2-nitrophenol(250 mg, l.Smmol) and tin (II) chloride (3.2 g, 
14.4mmol) in ethanol(50mL) was heated at 80''C under argon. After 2 hours, the starting 
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material has disappeared and ihe solution was allowed lo cool down and then poured into ice. 
The pH was made slighUy basic (pH7-8). by addition ol solid NaOH. before being exu-acted 
with ethyl acetate. The organic phase was washed with brine, dried over MgS04 and filtered. 
The solvent was evaporated and chromatography of the resulting solid on silica gel (4%McOH/ 
5 CH2CI2) gave the desired product( 1 75 rag. 86 'h NMR (CD,0D): 8 7.00 (d. 1 H). 6.88 
(s,IH). 6.69 (d, IH). 

c)Preparation of N-( 2-hydroxy-4-cyanophenyl |-N'-[ 2-bromophenyl 1 urea 

N-f 2-Hydroxy-4-cyanophenyll.N'-[2-broraophenylJ urea was prepared from 2-amino- 
5-cyanophenol (170mg, 1.27 mmol) according to the procedure in General Method B. The 
10 product was purified by precipitation from methylene chloride/ hexanc(l/20) and filtering 
(310mg. 7495-). 'H NMR (CD,OD): 8 8.25 (d. IH), 7.91 (d. IH). 7.59 (d. IH). 7.33 (t. 
IH). 7.17 (d. IH). 7.07 (s. IH). 7.01 (t. (IH). 

Example SS 

15 Prenaraiion of N-f 2-hvdr0XV-4-Cvanonhe.nvll-N -U-mPihn xvnhenvl 1 ur^a 

N-[2-Hydroxy-4-cyanophenyll-N'-f4-methoxyphenyll urea was prepared from 2- 

amino-S-cyanophenol (60mg. 0.45 mmol) according to the procedure in General Method B. 

The product was purified by precipitaUon from methylene chloride/ hexane(l/20) and filtering. 

(1 10mg,86%). 'H NMR (CD,OD): S 8.23 (d, IH), 7.61-7.51 (m. 2H). 7.32 (d. IH), 7.20 
20 (d. IH). 7.15 (d. IH). 7.03 (s, IH). 

Examnlp, 86 

Preparation of N-f2-hvdroxv-4-cvanonhgnvll-NM^.p henvlnhrnvll uri'A N-f2-Hydroxy-4- 
cyanophenyl|-N'-|2-phcnylphenyll urea was prepared from 2-amino-5-cyanophenoHI7() mj:. 
25 1 .27 mmol) according U> the procedure in General Method B. The product was purilled b> 
precipiuition from methylene chloride/ hexane( 1/20) and Altering. ( 150mg, HS%). 'H NMR 
(CD,OD): 5 8.20 (d. IH). 7.73 (d. IH). 7.51-7.20 (m. 8H). 7.13 (d, IH). 7.01 (s. (IH). 

Examnle 87 

.■^0 Preparation of N-12-hvdroxv-4-cvanonhenvll-N -l2-mr thvlnhgnvll tii^a 

N-(2-Hydn>xy-4-cyanophenyl|-N -(2-mcihylphcnyl| urea was prepared from 2-amino- 
5-cyanophcnol (60mg. 0.45 mmol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hexancf 1/20) and niieriiig 
(90mg. 759, ). 'h NMR (CD,OD): 5 8.25 (d. IH). 7.59 (d. IH». 7.26-7.00 (m. 5H). 2 .^0 cs. 

35 3H). 

Examnle 88 

Preparation of N-f 2-hvdroxv-4-cvanonhenv n.N'-l2-irifliiorompthvlphenvH tirpa 



V 
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N-I2-Hydroxy-4-cyanophenylJ-N -|2-irinuoromeihylphenyl| urea was prepared Ironi 
2-ainino-S-cyanophcnol (60mg.0.4S mmol) according lo the pn)cedurc in General Method B. 
The product was purifled by precipitation from methylene chloride/ hcxane(l/20) and filtering. 
(1 lOmg. 76%). 'H NMR (CD,0D): 8 8.25 (d. IH), 7.81 (d. IH). 7.68 (d, IH). 7.61 (t, 
5 IH), 7.32 (t. IH), 7.15 (dd. IH), 7.09 (s. (IH). 

Example 8Q 

Preparation of N-f2-hvdrnxv.4.cvannnhftnv11-N'.r^-iriniir» romcthvtnhenvll iin»a 

N-I2-hydroxy-4-cyanophenyll-N*-[3-trinuoromethylphenylJ urea was prepared Ironi 
l() 2-amino-5-cyanophenoI (60mg, 0.45 mmol) according to the procedure in General Method B. 
The product was purified by precipitation from methylene chloride/ hexane(l/2()) and filtering. 
(1 14rag. 79%). 'H NMR (CDjOD): 5 8.30 (d. IH). 7.92 (s. IH). 7.60 (d, IH). 7.47 (t. IH), 
7.29 (d. IH). 7.18 (dd, IH). 7.06 (s. IH). 

15 Example on 

Preparation of N-r2-hvdroxv-4-cvanonhenvn-N'.f4-irinitnmm«>thvl phenvn urea 

N-(2-Hydroxy-4-cyanophenyl]-N-(4^trifluoromethylphenyi] urea was prepared from 

2-amino-5-cyanophenol (60mg, 0.45 nunol) according to the procedure in Cieneral Method B. 

The product was purified by precipitation from methylene chloride/ hexane(l/20) and filtering. 
20 ( 108rag. 15%). 'H NMR (CD,OD): 8 8.31 (d. IH). 7.68 (d, 2H), 7.59 (d, 2H). 7.2(J (dd. 

IH). 7.07 (s. IH). 

Examnle91 

Preparation of NM2-hvdrnxv-3-n-pmpvlnhenvll-N .I 2-hn>m.^nhfnvll nrp;. 

25 a)Preparaiion of 2-nitro-6-n-propy I phenol 

2-n-propylphenol (S.OOg. 36.8mmol) was dissolved in methylene chloridc(40mL) 
followed by the addiUon of sodium nitrate (3.43g, 40.5mmol). The addition of .suliunc acid 
(45mL/ 3M) was then made, followed by addition of a catalytic amount of .wdium niu-itc. Tlic 
mixture was allowed to stir. After 24 hours, the reaction mixture wa.s diluted with methylene 

30 chloride and exu-actcd with water. The organic layer was dried over MgSOa and filtered. The 
solvent wa.s evaporated and chromatography of the resulting solid on silica gel (49, McOH/ 
CHiCh) gave the desired produci(3.2 mg, 48 %). 'h NMR (CD3C(X:D,): 5 7.W (d.lHi. 
7.46 dd. IH). 6.90 (I. IH). 2.70 (t. 2H). 1.70 (m. 2H). 1.00 (t. 3H). 
h)Preparaiion of 2-amin(v6-n-propylphenol 

35 To a solution of 2-nitro-6-n-propylphenol(2g, 1 1 .Ommol) in meihanoK l(K)mL) was 

added \{)% Pd/C (20() mg). The mixture was flushed with argon, then hydrogen was hubhlcd 
through the solution for 10 min. and a hydrogen aunosphere was maintained ai balloon 
pressure overnight. The mixture was filtered through celite and the celitc was washed with 
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methanol. THe solveni wa.s evaporated and chromatography ol the n:.suh,nt' solid on siJicra gel 
(5%MeOH/ CH2CI2) gave the desired product( 1.50 g. «{).2 'h NMR (CD.OD): 5 6 65 
(m. 2H). 6.55 (i, IH). 2.58 (U 2H). 1. 6 1 (m. 2H). 0.96 (t. 3H). 
OPrcparaiion of N-(2-hydroxy-3-n-propylphenyl)-N -(2-bromophenyl| urea 

N-[2.Hydroxy-3-n-propyl phenyJl-N-r2-bromo phenyl) urea wa.s prepared Irom ^- 
amino-6.n-piopyl phenol (302mg. 2.00 mmo]) according to the prtK^dure in General Method 
B. The product was purified by precipitation from methylene chloride/ hcxancf l/20» and 
filtering. (640mg,92%). 'H NMR (CD,OD): 8 8.(K) (d, IH), 7.58 (d. IH) 7 3^ (l IH) 
7.26 (U IH). 6.96 (dd, IH). 6.89 (t. IH), 6.78 (d. IH) 



Exampip 9? 

Preparation of N-f?-hvfirnTv-4-t.rhviph>.nY||-f^..f2.hrnmnp|,f.nY|| ^^^ ^ 

a) Preparation of 2-nitro-5-ethylphenol 

3-ethylphenol (5.00g, 41 mmol) was dissolved in methylene chloride(4() mL) followed 
5 by the addition of sodium nitrate (3.83g. 45 mmol). The addition of sulfuric acid (5()mL/ 3M) 
was then made, followed by addition of a catalytic amoum of sodium nitrite. The mixture was 
aUowed to sUr. After 24 hours, the reaction mixture was diluted with methylene chloride and 
extracted with water. Hie organic layer was dried over MgS04 and nitered. Tlie solvent was 
evaporated and chromatography of the rcsulUng solid on sUica gel (4*MeOH/ CH,CI,) gave 
the desired product(1.7 g. 25 %). 'h NMR (CD3COCD,): 5 8.02 (d.lH). 6.99 (llli) 6 85 
(d. IH). 2.69 (q,2H). 1.30(1. 3H). 

b) Preparation of 2-amino-5-ethyllphenol 

To a solution of 2-nitro-5-ethyIphenoK Ig, 6.4mmol) in methanol(250mL> wa.s added 
10% Pd/C (100 rag). The mixture was flushed with argon, then hvdroijcn wa.s bubbled 
through the soluUon for 10 min. and a hydrogen aunosphere was ma.niaincd at ball.,on 
pressure overnight. The mixture was filiercd through cclite and the ccliic wa.s wa.shcd wuh 
methanol. ITie solvent was evaporated and chromatography of the rcsuliinu .solid on .sihca ucl 
(5%MeOH/ CH2CI2) gave the desired produci(7.50 mg. 91 9r). 'h NMR (CD.ODi 86 41- 
6.17 (m.3H). 

OPrcparation of N-f2-hydroxy-4-ethylphenyl)-N'-I2-bromophenylI urea 

N-f2-Hydroxy-4-ethylphenyl).N -(2-bromo phenyl) urea wa.s prepared from 2- aminc- 
5-cihylphenol (274mg. 2.00 mmol) according to the prwedure in General Method B. The 
product was purified by precipiution from methylene chloride/ hcxanc( 1/20) and lilicrin.- 
(520 mg. 779^). 'H NMR (CD,OD): 8 7.96 (d. lH).7.62(.s. lH).7..56,d. \W.7.M)n 
IH). 6.96 (t, IH). 6.82 (d. IH). 6.76 (d, IH). 



PrenaraUOn of N-|2-hYdm«V 3-nhenvlaminnr>trhnnvl phPtiYn- N '-t^-hrnmnph^pyi | 
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a) Prcparaiion of 2-niir(>-6-phcnylaminocarbt)nylphcnol 

2-Phenylaminocarbonylphenol (S.(X)g. 23 mmol) was dissolved in methylene 
chloride(40mL) followed by the addition of sodium nitrate (2.2()g. 25.5 mmol). The addition 

5 of sulfuric acid (3()mL/ 3M) was then made, followed by addition of a catalytic amount of 
sodium nitrite. The mixture was allowed to stir. After 24 hours, the reaction mixture was 
diluted with methylene chloride and extracted with water. The organic layer was dried over 
MgS04 and filtered. The solvent was evaporated and chromatography of the resulting solid on 
silica gel (4%MeOH/ CH2CI2) gave the desired produci(2.5() g. 42 % ). *H NMR 

10 (CD3COCD5): 5 8.15 (d.lH), 8.09 (d,lH). 7.51 (d. IH), 7.30 (d. IH). 7.10 (L IH). 7.01 (t. 

IH). 

b) Preparation of 2-amino-6-phenylaminocarhonylphenol 

To a solution of 2-niuro-6-phenylaminocarbonylphenol (Ig. 4.0 mmol) in 
methanol(250mL) was added IO%.Pd/C (100 mg). The mixture was Hushed with argon, then 

1 5 hydrogen was bubbled through the solution for 10 min. and a hydrogen atmosphere was 

maintained at balloon pressure overnight. The mixture was Altered through celite and the celiic 
was washed with methanol. The solvent was evaporated and chromatography of the resulting 
solid on silica gel (5%MeOH/ CH2CI2) gave the desired product(8(K) mg, 91 % ). *H NMR 
(CDiOD): 5 7.73-7.57 (m, 2H). 7.43-7.27 (m. 3H), 7.25-7.10 (m. IH), 6.94 (L IH), 6.74 

20 (I, IH). 

c) Preparaiion of N-[2-hydroxy 3-phenylaminocarbonyl phenyll-N'-12-bromophenyll urea 

N-f2-hydroxy 3-Phenylaminocarbonyl phenyl |-N'-[2-brnmo phenyl) urea was 
prepared from 2-amino-6-phenylaminocarbonylphcnol {456mg. 2.CM) mmol) according 10 Uic 
procedure in General Method B. The product was purified by precipitation fmm methylene 
25 chloride/ hexane( 1/20) and filtering. (800mg,949r ). 'H NMR (CDtOD): *H NMR (CD.ODi: 
5 25 (d. IH), 7.94 (d, IH), 7.75-7.57 (m. 4H), 7.4K.7.30 (m, 3H), 7.21 (l. IH). 7.02 (dd. 
IH), 6,92 (I, IH), 

30 Preparation of N.I2-hvdroxv-3-cvan()- 4-meihviphonv1UN'-f2-bromnnhcnvll urea 
a) Preparation of the 2-niiro 5-melhyl 6-br()mi> phenol 

A solution of t-buiyl aminc(6,88 niL. 4.79 iz. 2 equiv.) in mclhylcne chloride was 
treated with bromine (1,67 mL. 5.2 g. 1 equiv.) ai -20 "C. The llask was then cooled to -7X 
''C and the the 2-niiro 5-methyl 6-bromo phenol (5 1 equiv., in methylene chloride) was 

35 added drop-wise with vigrous stirring. The reaction mixture was slowly warmed to -30 lor 
1 h, then to - 10 for 2 hours. The reaction mixture was then partitioned between methylene 
chloride and 57r aqueous acetic acid. The organic layer was dried over magnesium sulfate, 
filtered and concentrated in vacuo. The reaction mixture was purified by flash 



wo 96/25157 



PCTAJS9</02260 



-65- 

chromaiographyfEihyl acciaic/ hcxancs) lo remove dibrominaied species. The 2-niiro 4-bromo 
5-mcihyl phenol was Ihen selcciivcly crystallized out of meihylenc chloride. A final silica gel 
culumn(S%eihyl aceiaie/ hexancs) yielded desired isomer in 9()% purity. ( 1 ,05 g. I4*i^). «H 
NMR (CDCI3): 5 7.95 (d, IH. J = 10.0 Hz). 6.91 (d. IH. J = 10.0 Hz). 2.52 (.s, 3H). 

b) Preparation or2-nitro-S-methyl-6-cyanophenol 

2-Niiro-5-meihyl-6-bromophenoI ( HX) mg. 0.4.13 mmol) was di.s.soIved in dimethyl 
formamide {2mL) followed by the addition of irieihylaminc(0.175g, 1.73 mmol). The 
addiuon of a catalytic amount dimethylamino pyridine was then made, followed by addition of 
copper (1) cyanide (155mg. 1.73mmol). The mixture was allowed to stir at 80*C for 4 hours. 
The .«;()lvent was evaporated and chromatography of the resulUng solid on silica gel (29cMeOW 
CH2CI2) gave the desired product (70 mg. 91 9c). 'h NMR (CD3COCD.0: 6 8..30 (d.lH). 
7.15 (d.lH), 2.61 (s. 3H). 

c) Preparaiion of 2-amino-5-meihyl 6-cyanophenol 

A mixture of 5-cyano-2-nitrophenol(70 mg. 0.39mmol) and un (II) chloride (265 mg. 
1 . 1 8mmol) in eihanol(20mL) was heated at 80*C under argon. After 2 hours, the starung 
material has disappeared and the soluUon was allowed to cool down and then poured into ice. 
The pH was made slighUy basic (pH7-8), by addition of solid NaOH, before being exvacied 
with ethyl acetate. The organic phase was washed with brine, dried over MgS04 and filtered. 
The solvent was evaporated and chromatography of the resulting solid tin .silica gel (49^:MeOH/ 
CH2CI2) gave the desired product(I75 mg, 86 %). 'h NMR (CD,OD): 5 6.87 (d. IH). 6.75 
(d.lH). 6.32 (a. 3H). 

d) Preparaiion of N-(2-hydroxy 3-cyano 4-methyl phenyl |-N'-f2-bromophenyl] urea 

N-(2-hydroxy 3-cyano 4-methyl phenyl |-N -| 2- bromophenyl| urca was prepared from 
2-amino-5-meihyl-6-cyano phenol (5()mg. 0.34 mmol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ hcxane( 1/20) 
and filtering. (70mg. 609?^). 'h NMR (CD,OD): 5 7.92 (d. IH). 7.68 (d. IH). 7..59 (d. IH). 
7.31 (I. IH). 7.(M) (t. IH). 6.62 (t. IH). 2.49 (s. (3H). 

Example 95 

Prcnaralion of N-12-hvdroxv4-Carh«>xvph«»nvl nhenvll.N - .ll.hromonhfnvll ..n»;. 
a)Prcparaiion of 4-niu-o-3-hydroxybcnzophenonc 

3-Hydro.\ybenzophenonc (3.(K)g. 15. lmmol> was di.<wolved in methylene 
chloridc{40mL) followed by the addition of .sodium nitrate (l.42g. 16.7mmol). The addition 
of .sulfuric acid {25mU 3M) wa.s then made, followed by addition of a catalyuc amount of 
sodium nitrite. The mixture was allowed to siir. After 24 hours, the reaction mixture was 
diluted with methylene chloride and extracted with water. The organic layer was dried over 
MgS04 and filtered. The solvent was evaporated and chromatography of the resulting solid on 
.silica gel (4'7rMeOH/ CH.Clj) gave the desired productC 1. 10 g. 30 'h NMR 
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(CD3COCD,): 5 8.25 (dJH). 7.86 (d.lH). 7.71 (m. IH). 7.59 (d. IH). 7.48 (.s, IH). 7.39 
(dd, IH). 

h)Prcparaiion of 4-amino-3-hydroxybenzophenone 

A mixture of 4-niiro.3-hydroxybenzophenone (9(K) mg. 3.7mmol) and un (II) chloride 
5 (2.5 g. n . I mmol) in cihanol(5()mL) was heated at SO^C under argon. After 2 hours, the 
starting material has disappeared and the solution was allowed to cool down and then poured 
into ice. The pH was made slightly basic (pH7-8). by addition of solid NaOH, before being 
extracted with ethyl acetate. The organic phase was washed with brine, dried over MgS04 and 
niiercd. The .solvent was evaporated and chromatography of the resulting solid on silica gel 
10 (4%MeOH/ CH2CI2) gave the desired product(685 mg, 87 %). 'h NMR (CD,OD): 5 7.65 (d. 
2H). 7.55 (d.lH). 7.49 (t. 2H), 7.26 (s. IH). 7.16 (dd. IH), 6.68 (d, IH). 
c)Preparation of N-[4-Carboxyphenyl-2-hydroxyphenyl]-N -[2-bromophenyll urea 

N-t4-Carboxyphenyl-2-hydroxyphenyll-N'-(2-bromophenylJ urea 
was prepared from 4-amino-3-hydroxybenzophenone (330mg. 1.5 mmol) according to the 
1 5 procedure in General Method B. The product was purified by precipitation from methylene 
chloride/ hexane( 1/20) and filtering. (490mg.79%). 'H NMR (CD,OD): 8 8.40 (d. IH). 

8.09 (d. IH). 7.83 (d. 2H). 7.65-7.60 (m, 4H). 7.48 (s. IH). 7.43 (d. IH). 7.35 (d. (IH). 

7.10 (t.IH). 

20 ExamplP 96 

Preparation of N-f2-hvdroxv .^-carhoxvnhenvl phenvll.N--f?.h romonhenvll urea 
a>Prcparaiion ol"3-niiro-2-hydroxybenzophenone 

2-Hydroxybcn/.ophenonc (3.()0g. 15. 1 mmol) was dissolved in methylene 
chloride(40mL) followed by the addition of .sodium nitrate ( 1 .42g. 1 6.7mmol). The addition 

25 of sulfuric acid (25mU 3M) was then made. folh»wed by addition of a caialyuc amount of 
sodium nitrite. The mixture was allowed to .stir. After 24 hours, the reaction mixture was 
diluted with methylene chloride and extracted with water. The organic layer was dried <wcr 
MgS04 and filtered. The .solvent was evaporated and chromatography of the resulting solid on 
silica gel (4%MeOH/ CH:CI:) gave the desired producK 1 .60 g. 44 9f >. 'h NMR 

.30 (CD3COCD,): 6 K..3() (d.lH). 7.86 (m.3H). 7.71 <m. IH). 7.78 (d. IH). 7.56 (dd 2HK 7.24 
(I. IH). 

b)Preparaiion of 3-amino-2-hydroxybenzophenonc 

A mixture of 3-nitro-2-hydroxybenzophciionc (6(K> mg. 2.5mmol ) and lin fll) chloride 
( 1.7 g. 7.5mmol) in cthanol(50mL) was heated ai 8()°C under argon. Alicr 2 hours, ihc 
35 .suining material had di.sappcarcd and the .solution was allowed to cool down and then poured 
into ice. The pH was made .slightly ba.sic (pH7-8). by addition of solid NaOH. before being 
extracted with ethyl acetate. The organic pha.sc was washed with brine, dried over MgSO<, and 
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filiered. The stilvcnt was evaporated and chromatography of ihc resulting solid on silica gel 
(4%MeOH/ CH2CI2) gave the desired product(490 mg, 92 'h NMR (CD,0D): 5 7.65- 
7.40 (m. 5H). 6.98 (d.lH), 6.86 (d, IH). 6.67 (I. IH). 

c)Preparaiion of N-^-hydroxy 3-carboxyphcnyI phenyI]-N*-|2-bromophenyl) urea 
5 N-I2-hydroxy 3-carboxyphenyl phenyl l-N*-I2-bronnophenyll urea was prepared from 

3-amino-2-hydroxybcn20phenone (250mg. 1.20 mmol) according 10 the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ hexaneC 1/20) 
and filtering. (200mg, 789f ). 'h NMR (CD,OD): 8 8.35 (d. IH). 7.96 (d, IH). 7.72 (d. 
2H), 7.65-7.50 (m. 4H). 7.35 (d. IH). 7.30 (d. IH). 7.01 (dd. (IH). 6.92 (t. IH). 

10 

Examnlft 07 

Preparation of N-l2-hvdroxv 3-hen7.vloxv nhenvii-N'-r2.hrnmnph>.^y|] ^n^p 

a) Preparation of 2-niux>-6-benzyloxy phenol 

2-Benzyloxyphenol (5.00g, 25.0mmol) was dissolved in methylene chloride(40mL) 
1 5 followed by the addtUon of sodium niutiie (2.30g, 27.Smmol). The addition of sulfuric acid 
(3 ImL/ 3M) was then made, followed by addition of a catalytic amount of sodium niuite. The 
mixuire was allowed to stir. After 24 hours, the reaaion mixture was diluted with methylene 
chloride and cxuacted with water. The organic layer was dried over MgS04 and filtered. The 
solvent was evaporated and chromatography of the resulting solid on .Mlica gel (4%MeOH/ 
20 CH2CI:) gave the desired product(2.6 g. 43 %). 'H NMR (CD3COCD0: 5 7.70 (d.lH). 
7.50-7.28 (m. 5H). 7.14 (d. IH). 6.92 (t. IH). 5.21 (s. 2H). 

b) Preparation of 2-amin<>-6-bcnzyloxy phenol 

A mixture of 2-niiro-6-ben/yIoxy phenol (1.00 g. 4. lOmmol) and tin (ID chloride 
(2.75 g. 12.2 mmol) in ethanoU 150mL) was heated at SO^C under argon. After 2 hours, the 

25 starting material had disappeared and the soluuon was allowed u> cool down and then poured 
into ice. The pH was made slightly basic (pH7-8). by addition of solid NaOH. before being 
extracuid with ethyl aceute. The organic phase was washed with brine, dried over MgSOa and 
filtered. The solvent was evaporated and chromau>graphy of the resulting solid on silica gel 
(4%MeOW CH2CI2) gave the desired producK 1 35 g. 88 ^ ). 'H NMR (CD»OD): 67.46 (d. 

30 2H). 7.40-7.35 (m. 5H). 6.55 (d. IH), 6.40 (d. IH). 5.10 (.s. 2H). 

MPreparation of N-I2-hydroxy3-bcn/.yloxy phenyn-N'-(2-bromophenyl| urea 

N-|3-bcn/.yloxy-2-hydroxyphenyl)-N'-(2-bromophenylI urea was prepared irom 2- 
nitro-6-bcnzyloxy phenol (430mg. 2m mmol) according to the procedure in Gencnil Method • 
B. The product was purified by precipitation from methylene chloride/ hexane(l/20) and 

35 filtering. (630mg. 76<^ ). 'H NMR (CD,OD): 8 7.93 (d. IH). 7.58 (d. IH). 7.54-7.42 (m. 
3H). 7.40-7.25 (m. 4H). 7.(X» (t. IH). 6.69 (d. 2H). 5. 16 (.s. 2H). 



Example 98 
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Pronaraiion of N-^-l2.hvdrnxv.S-indanonel-N'-f2-hmm^p( ^cnvl] urr.:i 

a) Prcparaiion of 2-hydroxy-3-nitro-S-inclanonc 

2- Hydroxy.5-indanone(3.(X)g. 20.()mmol) was dissolved in meihylene chloride(4()mL) 
followed by ihe addiUon of sodium niiraie (l.95g. 21.0mmol). The addiUon of sulfuric acid 

5 (25mL/ 3M) was then made. foUowed by addition of a catalytic amount of sodium nitrite. The 
mixture was allowed to sUr. After 24 hours, the reaction mixture was diluted with methylene 
chloride and exu^cied with water. The organic layer was dried over MgSO* and Hltered. The 
solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
CH2CI2) gave the desired produci(1.5 g, 39 %). 'h NMR (CD,C0CD,): 6 7.70 (d.IH). 7.()4 
10 (d. IH), 3.04 (d, 2H). 2.74 (d. 2H). 

b) Preparation of 3-amino-2-hydroxy-S-indanone 

A mixture of 2-hydroxy-3-niux)-5-indanone (1.50 g. 7.80mmol) and tin (U) chloride 
(5.25 g, 23.3 ramol) in ethanol( ISOmL) was heated at SO'C under argon. At'icr 2 hours, the 
starting material had disappeared and the solution was allowed U) cool down and then poured 

1 5 inuj ice. "nie pH was made slightly basic (pH7-8). by addition of solid NaOH. before being 
exuncted with ethyl acetate. The organic phase was washed with brine, dried over MgS04 and 
nitered. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(4%MeOH/ CH2CI2) gave the desired product(1.00 g. 79 %). 'h NMR (CD3OD): S 6.85 
(d.IH). 6.45 (d. IH), 2.95 (d. 2H). 2.60 (d. 2H). 

20 c)Prcparauon N-3-(2-hydroxy-5-indanone}-N*-f2-bromophenyl) urea 

N-(2-Hydroxy-.5-indanoneJ-N'-f2-bromophenyl) urea was prepared from 3-ammo-2- 
hydroxy-5-indanone (326mg. 2.00 mmol) according to the procedure in General Method B 
The product was purified by precipitation from methylene chloride/ hexane( 1/20) and filtering. 
(610mg. 85%). 'h NMR (CD,OD): 5 7.92 (d, IH). 7.65 (m. 2H). 7.45 (l. IH). 7.09 (i. 

25 IH). 7.(M) (d. IH), 2.90 (d. 2H). 2.66 (d. 2H). 

Example gg 

PrCPitration of (E)-N-l4-f2-(Methoxvcarhonvn eihenvn.?- hvdroxvnhenvH.N'-l7. 
hnimonhenvlliifpa 

30 

a)Prcparaiion of 4-nitro-3-hydroxycinnamic acid 

3- Hydroxycinnamic acid (3.00g, 18.3 mmol) was dissolved in methylene 
chloridc(40raL) followed by the addition of sodium niu-aic ( 1 .70 g. 26. 1 mmol). The addition 
oi .sulfuric acid (25 mU 3M) was then made, followed by addition of a catalytic amount ol" 

35 .wdium nitrite. The mixture was allowed to stir. After 24 hours, the reaction mixture was 
diluted with methylene chloride and extracted with water. The organic layer was dried over 
MgS04 and filtered. The solvent was evaporated and chromatography of the resulting solid on 
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silica gel (4%MeOH/ CH2CI2) gave the desired producif 1 .0 g. 26 9? ) 'h NMR (CD,C0CD,) 
5 8.07 (d, IH). 7.69 (d, IH), 7.51 (s, IH). 7.46 (d, 2H), 6.75 (d.IH). 
b) Preparation or4-nitro-3-hydroxynnethylcinnainate 

4-Niiro-3-hydroxycinnainic acid was stirred in excess methanol with a catalytic amount 
5 or sulfunc acid. The solvent was evaporated and chromatography of the resulting solid on 
siUca gel (47rMcOH/ CH^CI^) gave the desired product( 1.0 g. 94 9r). 'h NMR (CD,COCD,)- 
8 8.17 (d. IH). 7.69 (d. IH). 7.52 (s. IH). 7.45 (d. 2H), 6.75 (d.IH). .3.80 (.s. 3H). 
OPreparaiion of 4-amino-3-hydroxymeihylcinnamate 

A mixture of 4-nitro-3-hydroxymethylcinnamate {1.0 g. 4.5()mmol) and tin (II) 

10 chloride (3.0 g. 13.4 mmol) in ethanol(50mL) wa.s heated at 8OOC under argon. After 2 hourv. 
the starling material had disappeared and the solution was allowed to cool down and then 
poured into ice. The pH was made slighUy basic (pH7-8). by addition of .solid NaOH. before 
being extracted with ethyl acetate. The organic phase was washed with brine, dried over 
MgSO, and fUtered. TTie solvent was evaporated and chromatography of the resulung .solid on 

1 5 silica gel (4%MeOH/ CHjCW gave the desired product (650 mg, 75 * ). 'H NMR (CD,OD) 
67.50 (d.lH). 6.94 (s. IH), 6.89 (d, IH), 6.68 (d, IH). 6.18 (d. IH). .3.74 (s. 3H). 
d)Pn5paration (E).N-[4.I2-(MeihoxycarbonyI) ethenyI]-2-hydroxyphenyll-N'-r2- 
bromophenyl] urea 

(E)-N-|4-[2-(Methoxycarbonyl) ethenyI].2-hydr«xyphenylI-N'-f2-bromophcnyl | urea 
20 was prepared from 4-amino-3-hydroxymeihylcinnamate (250mg, 1 .3 mmol) according to the 
procedure in General Method B. The product was purified by precipitation from methylene 
chloride/ hexane(l/20) and filtering. (3(K)mg. 59%). 'h NMR (CD,OD): 5 8.24 (d.I H). 8.05 
(d. IH), 7.69 (d. IH). 7.65 (d, IH), 7.42 (i. IH). 7.21 (s. IH). 7.19 (d. IH). 7 10 (l IH> 
6.45 (d.IH) .3.81 [s. 3H). 

. 25 

Examnig lOO 

Preparation of fE)-N-f 3.f2-f Methn«vr».r^^.nvH ethi.nvfl.'). hvdn>«vph^ny|] .fJ-. p - 
bromonhenvll iirfia N .r ?..hrnmnnhpn%/I| n r^y, 
a)Preparation of 3-niu-o-2-hydroxycinnamic acid 

-30 2-Hydroxycinnamic acid (3.0()g. 1 8.3 mmol) wa.s di.ssolved in methylene 

chloride(4()mL) followed by the addiUon of sodium nitraie (2.2 1 g. 26. 1 mmol). The addiiion 
of sulfuric add (.30 mU 3M) was then made, followed by addiUon of a caialyUc amount of 
sodium nitrite. The mixture was allowed to sur. After 24 hours, the reaction mixture v^ ns 
diluted with mcdiylcne chloride and extracted with water. The organic layer wa.s dried over 

35 MgS04 and filtered. The solvent was evaporated and chromatography of die resulting solid on 
silica gel (4%MeOH/ CH2CI2) gave die desired product(2.0 g. 52 9f ) 'h NMR (CD,COCD, ) 
5 8.21 (d. IH). 8.16 (d. IH). 8.05 (d. IH). 7.19 (t, IH). 6.72 (d. IH) 
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b) Preparation of 3-nitro-2-hydmxymcthylcinnamate 

3-niiro-2-hydroxycinnainic acid was siirred in excess methanol with a catalytic amouni 
of sulfuric acid. The solvent was evaporated and chromatography of the resulting solid on 
silica gel (4%MeOH/ CH2CI2) gave the desired product( 1 .0 g, 94 9f ). 'h NMR (CD^COCDo: 
5 5 8.25 (d, IH), 7.X.I5 (d, IH), R.()6 (s, IH). 7.20 (t, 2H), 6.76 (dJH). 3.80 (s, 3H). 

c) Preparation of 3-amino-2-hydroxymethylcinnamate 

A mixture of 3-nilro-2-hydroxymethyIcinnamate (1 .0 g, 4.5 mmol; and tin (ID chloride 
(3.0 g. 13.4 mmol) in eihanol(50mL) was heated at SOX under argon. After 2 hours, the 
starting material had disappeared and the solution was allowed to cool down and then poured 

10 into ice. The pH was made slightly basic (pH7-8). by addition of solid NaOH. before being 
extracted with ethyl acetate. The organic phase was washed with brine, dried over MgS04 and 
filtered. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(4%MeOH/ CH2CI2) gave the desired product (700 mg, 81 %), 'H NMR (CD^OD): 5 8.04 (d. 
IH). 6.93 (d, 1H),6.79 (d, IH), 6.71 (t, IH). 6.43 (d, IH), 3.72 (s, 3H). 

15 d)Preparaiion(E)-N-I3-I2-(Methoxycarbonyl) ethenyll-2-hydroxyphenyl]-N -I2-bromophenyl | 
urea 

(E)-N-[3-I2-(MethoxycarbonyI) ethenyl]-2-hydroxyphenyl)-N'-I2-bromophenyl | urea 
was prepared from 3-amino-2-hydroxymethylcinnamate (1(X) mg, 0.52 mmol) according to the 
procedure in General Method B. The product was purified by precipitation from methylene 
20 chloride/ hexane(l/20) and filtering. (I50mg, 74%).*H NMR (CDiOD): 5 8.10 (dJH). 8.00 
(d. IH), 7.69 (d. IH), 7.65 (d, IH), 7.42 (t, IH), 7.38 (l, IH), 7.32 (d. 1H),.7 05 (l. IH) 
6.55 (d^lH) 3.81 (s, 3H). 



Example 101 

25 Preparation of (EVN-f 3-f2-rAminocarhonvn ethenvn>2-hvdroxvnhgnvll-N -l2>hromt>nhL-n\ II 
urea N' f 2-bromophenvn urea 

a) Preparation of 2-hydroxycinnamidc 

2-Hydroxycinnamic acid (2.0()g, 12.3 mmol) was dissolved in dimethyl 
fomiamidcC lOmL) followed by the addition of benzotriazol- 1 -yloxy- 

30 tris<dimcihylamino)phosphonium hexalluorophosphatc (5.4g, 12.3 mmol) and ineihyhiminc 1 
I.7mL. 12,3mmol). Ammonia gas was bubbled into the reaction mixture for 30 miiuiics The 
mixture was allowed to stir for 24 hours, the reaction mixture was diluu^d with methylene 
chloride and exu-acted with water. The organic layer was dried over MgS04 and filtered. The 
solvcni was evaporated and chromatography of the resulting solid on silica gel (49? McOH/ 

35 CH2CI2) gave the desired product( 1 .5 g, 75 %). 

b) Preparation of 3-niiro-2-hydroxycinnamide 

2-Hydroxycinnamide (750 mg. 4.6 mmol) was dissolved in methylene chioridc(40mL> 
followed by the addition of sodium nurate (430 mg, 5. 1 mmol). The addition of sulfuric acid 
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(7 mU 3M ) was ihen made, followed by addition of a catalytic amount of sodium niuiic. The 
mixture was allowed to siir. After 24 hours, the reaction mixture was diluted with methylene 
chloride and cxirdcicd with water. The organic layer was dried over MpS04 and filtered. The 
solvent was evaporated and chromatography of ihe resulUng solid on silica gel (4%MeOH/ 
5 CH2CI2) gave ihc desired product(35« mg, 36 %). *H NMR (CD3COCD3); 5 819 (d, 1 H), 
8.02 (d, IH), 7.88 (d, IH), 7.15 (I, IH), 6.84 (d, IH) 
c)Preparaiion of 3*amino-2-hydroxycinnamide 

A mixture of 3-nitro-2-hydroxymethylcinnamaie (350 mg, 1.7 mmol) and tin (II) 
chloride (3.0 g, 13.4 mmol) in eihanol(50mL) was heated at 80°C under argon. After 2 hours, 
10 the starting material had disappeared and the solution was allowed to cool down and then 

poured into ice. The pH was made slighUy basic (pH7'8), by addition of solid NaOH, before 
being extracted with ethyl acetate. The organic phase was washed with brine, dried over 
. MgS04 and filtered. The solvent was evaporated and chromatography of the resulting solid on 
■ silica gel (49rMcOH/ CH2CI2) gave the desired product(244 mg,80%). 
1 5 d)Preparation of (E)-N-f3-I2-(Aminocarbonyl) ethenyl 1-2-hYdroxy phenyl 1-N- [2- 
bromophenyl) urea 

(E)-N-I3-[2-(Aminocarbonyl)cthcnyll.2-hydroxyphenyll-N*-f2.bromophenyll urea 
was prepared from 3-amino-2-hydroxycinnamidc (100 mg, 0.56 mmol) according to the 
procedure in General Method B. The product was purified by precipitation from methylene 
20 chloride/ hexanc(l/2()) and filtering. (110 mg, 52%).'h NMR (CD,OD): 5 8,00 (d.lH). 7.90 
(d. IH), 7.63 (d, IH), 7.55 (d, IH), 7.35 tm. 2H), 7.05 (t, IH). 6.95 (t, IH), 6.70 (d.lH! 

Example 102 

Prcnaraiion of (E)-N-f4-l2>(AmimK-arbonvhethpnvll-2>hvdrnxv p henvlUN^r7.hromonhenvn 
25 urea N'-f2-bromonhenvll utp-a 

a)Preparatit)n of 3-hydroxycinnamidc 

3-Hydroxycinnamic acid (2,(H)g. 12.3 mmoli was di.s.solved in dimethyl fomiamidei In 

mL) followed by the addition of bcn/otria/.*)l-l-yIoxy-tri,s(dimcihylammo)phosphonium 

hexanuoropho.sphaic (5.4g. 12.3 mmol) and iricthylaminc ( 1.7 mL. l2.3mmol). Ammimia 

30 gas was bubbled into the reaction mixture for .30 minutes. The mixture was allowed to siir loi 
24 hours, the reaction mixture was diluted with methylene chloride and extracted with water. 
The organic layer was dried over MgSOa and filtered. The sohent was evaporated and 
chromatography of the resulting solid on sihca gel (4%MeOH/ CHiCl:) gave the desired 
productC 1.3 g, 65 Vf ). 

35 b)Preparation of 4-nitro-3-hydroxycinnamide 

3-Hydroxycinnamide (7.50 mg. 4.6 mmol) was dissolved in methylene chloride(4() mL) 
followed by the addition of sodium nitrate (430 mg. 5. 1 mmol). The addition of sulfuric acid 
(7 niLy 3M) was then made, followed by addition of a catalytic amount of sodium niuite. The 
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mixturc was allowed lo sUr. After 24 hours, ihc reaction mixture was diluted with methylene 
chloride and cxu-acicd with water. The organic layer was dried over MgS04 and niiercd. The 
solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
CH2CI2) gave the desired produci(240 mg, 25 %). 'h NMR (CDtCOCD,): 6 «.{)9 (d. IH). 
5 7.49 (d, IH). 7.26 (s. IH). 7.16 (d, IH). 6.71 (d, IH) 

c) Prcparaiton of 4-amino-2-hydn)xycinnaniide 

A mixture of 4-niiro-3-hydroxymethylcinnamate (300 mg, 1 .40 mmol) and tin (II) 
chloride (980 mg, 4.30 mmol) in eihanol(50 mL) was heated at 80°C under argon. After 2 
hours, the starting material had disappeared and the solution was allowed to cool down and 
10 then poured into ice. The pH was made shghtly basic (pH 7-8). by addiuon of solid NaOH. 
before being extracted with ethyl acetate. The organic phase was washed with brine, dried 
over MgS04 and filtered. The solvent was evaporated and chromatography of the resulting 
solid on silica gel (4%MeOH/CH2Cl2) gave the desired product (200 mg. 74 %). 

d) Prcparaiion(E)-N-{3-f2-(Aminocarbt)nyl)ethenyll-2-hydroxyphenyl)-N-f2-bromophenyn 
15 urea 

(E)-N-|3-f 2-( Aminocarbonyl) eihenyl]-2-hydroxyphenyl)-N -f 2-bromophenyl | urea 
was prepared from 4-amino-2-hydroxycinnamide (l(X)mg. 0.56 mmol) according to the 
procedure in General Method B. The product was purifled by precipitation from methylene 
chloride/ hexane(l/20) and filtering. (I25mg. 54%). 'h NMR (CD^OD): 6 8.05 (d.lH). 7.92 
20 (d. IH). 7.60 (d. IH). 7.4 5 (d. IH). 7.35 (t. IH). 7.05 (m, 2H). 6.50 (d.lH) . 

Example 103 

Prcnarauon of N-l2-hvdroxv 4-(nhenvl amino carhnxv> ph cnvll-N' -l2-hromonhgnvll urci, 
N-I2-hydroxy 4-(phcnyl amino carboxy) phenyl |-N -|2-bromophcnyl| urca was 
25 prepared from 5-(phenyl amini^ carboxy) 2-amino phenol (0.50 mmol) according to the 
procedure in General Method B. The pniduct was purified by precipitation from methylene 
chloride/ hcxane( 1/20) and flllering. ( 1 50 mg. 709f ). 'h NMR (CDiOD): 5 8.25 f d. I H >. 
8.(K) (d. IH). 7.75 (d. 2H). 7.64 (d. IH), 7.50 (d. 2H). 7.41 (m. 3H). 7.16 tt. IH). 7.05 (I. 
IH). 

M) 

Example U)4 

Pronaraiion of N-l4-aminocarhonvl-2-hvdroxvphgnvll-N -12-hromophcnvll urea 

.N-|4-Amin(Karbonyl -2-hydroxyphenyl|-N'-|2-bromophcnyl| urca wa.s prepared irom 
5-ammocarbonyl-2-amino phenol (304 mg. 0.50 mmol) according to the procedure in General 
35 Method B. The product was purified by precipitation from methylene chloride/ hexanc( 1/20) 
and filtering. (440 mg. 62*^ ). 'h NMR (CD,OD): 5 8.09 (d. IH). 7.91 (d. IH), 7.60 (d. 
IH). 7.45 tm. 3H). 7.(H) (d, IH). 
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Examnlp IPS 

Preparation Ol N-(2-Hvdrnxv-l SY>-trin.for()nhanvl>.NI - -f2.hr<>m.>ph^nYl}VTr f1 

N-(2-Hydroxy-3.5,6-irinuorophenyl).N -(2-bmmophenyl)urca was prepared I rom 
3.5,6-irilluoro-2.hydroxyaniline (83 mg, 0.51 mmoDand 2-(broinophcnyl)isocyanaic (J(K) 
mg, 0.53 mmol) according to the procedure in General Meihod B. The product was purified 
by preparation thin layer chromatography. EI-MS m/z 359 (M-H)'. 



ExainniK 106 

PreparaUon of N-f2-HV(1rOXV-3-nuorO-4-triniinmmftthvlph^nvn - N-.n.hrnmnph^nvn„p. ^ 

N-(2-Hydroxy-3-fluortv4-irinuoromethylphenyI)-N'-(2-bromophenyl)urcawas 
prepared from 4-u-illuoromeihyl-3-nuoro-2-hydroxyaniline (239 mg, 1.2 mmol) and 2- 
(bromophenyl)isocyanate (243 mg. 1.2 mmol) according to the procedure in General Method 
B. Removal of solvem under reduced pressure and chromatography of the resulting solid on 
silica gel (hexanereihyl acetate) gave the tide compound (20 mg, 4%). EI-MS m/z 391 (M-H) . 

Example in? 

Prenaration of N-(2-Hvdmxv.3.indnnh^nvivN-.f 2.hmmnphpnYniirr n 

N-(2.Hydroxy-3-iodophenyI)-N*-(2-broraophenyI)urea was prepared from 3-iodo-2- 
hydroxyaniline (2(X) mg. 0.85 mmol) and 2-(bromophenyl)isocyanatc (169 mg, 0.85 mmol) 
according to the procedure in General Method B. Removal of solvent under reduced pressure 
and chromatography of the resulting solid on silica gel (hexane:ether) gave the tide compound 
(40 mg. 1 1^). 'h NMR (DMSO): 5 9.45 Cs. IH). 9.15 (s. IH). 8.8 (.s. IH). 7.95 (d. IH). 
7.8 (d. 1H).7.65 (d. IH). 7.4 (d. IH), 7.3 (t. IH), 7.0 (l, IH). 6.65(t. IH). 



Examnic IPX 

Preparation of N-[2-lfi2-(iriniinmm«.thvi^phPnY||.; , .f 

fonvl lami nolphcnvl |-N'-f2- 

hromonhenvhtiiya 

a>Prcparauon of ( 2-| 2-( trinuoromcthyDphenyl Ksull onamido)aniIine| 

The title compound was prepared according to General Method C using 2- 
(irinuoromethYDbcnxcnesulfonyl chloride (I cquiv.j The product was purified by 
chromatography on -silica gel (methylene chloridc.mcthanol) ( 1.04 g. .\3<;f ). EI-MS m/z 317 
(M+H)\ 

b)Prcparaiionor.\-|2-|||2-(u-inuoromeihyl)phcny]).sunonyl|amino|phcnyI|-N'-(2- 
bromophcnyUurea 

The UUc compound was prepared u.sing|2-|2(uinuoromcthyl)phenyIJ 
(sulfonamido)aniline (1.04 g. 3.2 mmol) and 2-rbromophenyl)i.«;ocyanatc (652 mg. 3.2 mmol. 
according to General Method B. The solvent was evaporated to give the desired urea ( 1 .03 <:. 
6l9f). EI-MSm/z514 (M+H)*. 



wo 96/25157 



-74- 



PCr/US96/02260 



Example 109 

Preparalion of N>f2>Bromophenvl>-N'-f2-dimethvlaminn5:nironvlamin()lphc!nvl hirna 

5 a)Preparauon of [2*| 1 , 1 -(dimcthylainino)]sull*onamtdoaniline] 

The title compound was prepared according to General Method C using 
dimethyisulfamoy] chloride ( I equiv.). The prcxluct was purified by chromatography on silica 
gel (methylene chloridermeihanol). ES-MS m/z 216 (M+H)*. 

b)Prcparation of N-(2-Bromophenyl)-N'-[2-(dimeihylaminosullonylammo)phcnyllurca 
10 The lille compound was prepared from (2-( I , I -(dimethlyamino»sulfonamido- 

aniline (137 mg, 0.6 mmol) and 2-(bromophenyl)isocyanaie (126 mg, 0.6 mmol) according to 
General Method B. The solvent was evaporated and chromatography on silica gel (ethyl 
acetateihexane) gave the desired urea. EI-MS m/z 413 (M+H)^ 

IS Example 1 10 

Preparation of N-f2-(Phenethvlsulfonvlamino^ nhenvn.NU^-hromnphonvnurea 

[2-(Phenethylsulfonamido) aniline] (example 60. 3(X)mg. 1.09 mmol) was placed in a 
Parr shaker bottle containing palladium ( 1 80 mg) under an argon surcam. Methanol ( 1 SO mL) 
was added and the container placed on a Parr shaker (5S psi) for several hours. The reaction 
20 mixture was filtered through Celite and the filtrate was evaporated to give the desired aniline 
(269 mg. 90%). EI-MS m/z 277 (M+H)*. 

b)Prcparaiion of N-|2-(Phenelhylsulfonylamino)phenyll-N'-(2-bromophcnyl)urca 

The title compound was prepared from |2-(phcncthylsulfonamido) aniline) (269 mi;. 
0.97 mmol) and 2-(bromophenyl)isocyanaic ( 193 mg. 0.97 mmol) according to General 
2."^ Method B. The desired urea was precipitated out of loluenc/hexanc (3K4 mg. lH9f), EI-MS 
m/z 472 (M-HV. 

Example 1 1 1 

Preparalion of N-l2-ia-acetamido-4-methvIthiazoI-5-vnsulfonvlaminolphcnvllrN -(2- 

a)Preparaiion of |2-((2-acciamido-4-mcthyl-5-ihia/olc)suironamido|aniline| 

The liilc compound was prepared usinj: 2-acciamid(>-4-mcihyl-5-Uiia/olcsuironyl 

chloride ( I equiv.) according to General Method C. A solid precipaiaicd irom ihe reaction 

mixture and was filtered to give the desired aniline (1.68 g. 52V( ). ES-MS m/z 327 (M+H)' 
35 h)Preparaiion of N-|2-|(2-acetamido-4-methylthiazol-5-yl)sulfonylamino|phenyl|-N*-(2- 

brom opheny 1 )urea 

The title compound was prepared from |2-|(2-aceiamido-4-methyl-5- 

thiazole)sulfonamidolanilinel (1.68 g,5. 14 nimoi) and 2-(bromophenyl)i.socyanatc 
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(1.02 g, 5.14 mmol) according lo GencraJ Method B. The product wa.s precipitated from ethyl 
accutc/hcxanc (220 mg. H%). EI-MS m/z 524 (M+H)'. 

Examnig 117 

PrenaraUon of N-l2-hv(1roxv-4-cvanonhenvll.N -l4.nhrnvi phffnvii »rnu N-(2-Hydroxy-4- 
cyanophenyII-N'-I4-phenylphenylI urea was prepared from 2-amino-5-cyanophcnoI (6()mg. 
0.45 mmol) according to the procedure in General Method B. The pniduct was purincd by 
precipitation from methylene chloride/ hexanc( 1/20) and liltering. ( 1 35 mg. 75^? ). 'h NMR 
(CDjOD): 5 8.33 (d. IH). 7.71-7.29 (m, 9H). 7.25 (d. IH). 7.12 (s. IH). 

Exampip 1!^ 

PreParaUon of N-f2-hvdroxv-4-cvannphPnvn.N'.f? 3.H ichlnrnnhpnvll 

N-(2-Hydroxy-4-cyanophenylJ-N--f2.3 dichlorophenyl) urea was prepared from 2- 
amino-5-cyanophenol (60mg, 0.45 mmol) according to the prwedurc in General Method B. 
The product was purified by precipitation from methylene chloride/ hexanef 1/20) and lllterinc. 
(125mg, 86%). 'h NMR (CD,OD): 5 8.27 (d. IH). 8.15 (m. IH). 7.39-7.20 (m, 2H). 7.16 
(d. IH). 7.06 (s. IH). 

Exampip 114 

Pren a rayon of N-f2-hvdrOXV-4.cvanonhRnvll.N'.f2-mffih o xvnhenv11 ..r^;. 

N-(2-Hydroxy-4-cyanophenyl)-N-f2-methoxyphcnyl| urea wa.s prepared from 2- 
amino-5-cyanophcnol (60mg.().45 mmol) according lo the procedure in General Method B 
The product was purified by precipitation from methylene chloride/ hcxanef 1/20) and lllienni: 
(I05mg. 83% ). 'h NMR (CD,OD): 5 8.26 (d. IH). K.02 (d. 1H». 7 14 <d. IH». 7.(».s (s. 
IH). 7.00-6.83 (m. 3H). 3,84 (s. 3H). 

ExamnIc 115 

Preparation of N-l2-hvdniXV-4.cvannnhcnvll-N'-l Vmeihoxv>ph.»nyl| 

N-|2-Hydroxy-4-cyanophcnyI|-N -|3-mcihoxyphcnyl| un.»a wa.s prepared from 2- 
amino-5-cyanophenol (6()mg.0.45 mmol i according to the priKcdiirc in General Method B. 
The product wa.s purified by precipiuiiion fn)m methylene chloride/ lKxane(l/20» and Mlieriny 
f I02mg. 80';? ). 'h NMR (CD.OD): 6 8.25 (d. IH). 7.2.V7.()S (m. 3H). 7.04 m. !H». 6 9U 
It. IH). 6..5X (d. IH). 

ExamnIc 1 16 

Preparation of N-r2-hvdroxv.5.nunrnphenvn.N 42. hrom»nh{>nvll ttrr-A 
a)Preparation of 2-amino-4-fluorophenol 
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A mixture or4-nuor()-2-n)irophcnol( Ig. 4.64mmol) and lin (II) chloride (5.4 g, 
24.2mmol) in cihanoI(50mL) was hcaicd at XO°C under argon. AJicr 2 hours, the starling 
material had disappeared and the soluUon was allowed to cool down and then poured into ice. 
The pH is made slightly hasic {pH7-8), by addition of solid NaOH. before being exu^acted with 
ethyl accutc. The organic phase was washed with brine, dried over MgS04 and fUiered. The 
solvent was evaporated and chnimatography of the resulUng solid on silica gel (4%MeOH/ 
CH2CI2) gave ihc desired produci(622 mg. 85 'h NMR (CD,0D): 5 6.51 (dd. IH). 6.32 
(dd, IH). 6.17 (ddd, IH). 

b)PreparaUon of N-|2-hydroxy-5-nuorophenyl|.N'-f2.bromophenyl) urea 

N-(2-Hydroxy-5-nuorophcnyl|-N -I2-bromophcnyl| urea was prepared from 2-amino- 
6-lluoro phenol (254mg, 2.(X) mmol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hexane( 1/20) and filtering. 
(520mg.80%). 'H NMR (CD,OD): 6 7.88 (d. IH). 7.79 (dd. IH). 7.57 (d. IH). 7.31 (t. 
IH). 7.00 (I. IH). 6.76 (dd. IH). 6.57 (ddd.lH). 

Examnle 117 

Prenaraiion of N-f2-hvdroxv-5-trinuommcthvinht>nvii- N -.f 2.hmm»nh<»nvii 

a) Prcparation of 2-amino-4- trilluoromethylphenol 

A mixture of 4-trinuoromcthyI-2-niirophenol( 1 .0 g. 4.8mmol) and lin (II) chloride (5.4 
g, 24.2 mmol) in ethanoI( 1 5()mL) was healed at 80°C under argon. After 2 hours, ihc starting 
material had di.<iappcared and the solution was allowed to cool down and dien poured into ice. 
The pH was made slightly basic (pH7-8). by addition of solid NaOH. before being cxu-actcd 
with ethyl acetate. The organic pha.sc was washed with brine, dried over MgS04 and filtered. 
The solvent was evaporated and chromatography of the resulting .solid on .silica gel i4V, McOH/ 
CH2CI2) gave the desired product(708 mg. 83 ). 'h NMR (CD»OD): 6 6.87 (s. I H>. 6.Xt» 
(d. IH). 6.69 (d. IH). 

b) Prcparaiion of N-[2-hydroxy-5-trinunromcthylphcnyl|-N'-|2-bromophenyI| urca 

N-|2-hydroxy-5-irinuoromethyIphcnyl|-N'-|2-bn>mophcnyl| urea was prepared from 
2-amino-4-trihuoromelhylphcnol (3.54mg. 2.(M» mmol j according to the procedure in General 
Method B. The product wa.s purified by precipitation from methylene chloride/ 
hexanc( lequi\ ./2()cquiv.) and filicring. (4y()mg. 659; ). 'h NMR (CD^OD); 5 8.40 (s. IH). 
7.94 (d. IH). 7.60 (d. IH). 7.35 (I. IH). 7.18 (d. IH). 7.03 (l. IH). 6.95 (d. IH). 

Examnle 1 IS 

Prenaraiion of N-l2-hvdn>xvnhonvll-N -l2-hmm(^ phpnvl| \ , t^c^A 

N-(2-hydroxyphenyl|-N -|2-brrtmo phenyl) urca was prepared from 2- amino-phenol 
( I4lmg. I. .30 mmol) according to the procedure in General Method B. The product was 
purified by precipitation fmm methylene chloride/ hcxancf 1/20) and filtering. (3(K)mg.75'A ). 
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H NMR (CD,OD): 6 8.05 (d. IH). 7 49 (d. IH). 7.25 (l. 2H). 6.96 (i. IH). 690 (i ->H) 
6.6K (1. IH) 



Example lig 

Preparai i tfn ftl' N-Uranv VMvrl 2-hv(irox v nhft nvii.Nj.f7.hr^m"nht.nvii 

a) Prcparau«n of (ran5i-6-siyrl-2-nitrophenol 

Trans-2-siyrlphcnol (500 mg. 2.55 mmol) was disstilved in mcihylenc chh)ride{40mL) 
lollowcd by ihe addition ol sodiunn niiraie (240 mg. 2.8lmmoI). The addition ol .sulfuric acid 
(3 niL 01 3M) was then made, followed by addiUon of a catalytic amount of sodium nitrite 
The mixture was allowed to stir. After 24 hours, the reacUon mixture was diluted with 
methylene chloride and extracted with water. The organic layer was dried over MgS04 and 
liliered. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(4%MeOH/ CH2CI2) gave the desired product (200 mg. 36 %). 'h NMR (CDICOCD,)- S 
8.05 (d. IH), 7.90 (d. 2H).7.65-7.20 (m.7H).7.00 (t.lH). 

b) Preparation of tran.s-6-styri-2-aminophenol 

A mixture of trans-6-styrl-2-nitrophenol (200 mg. 0.83 mmol) and un (II) chloride 
(560 mg. 2.60 mmol) in cthanol(50mL) was heated at 80»C under argon. After 2 houre. the 
.surUng material has disappeared and the solution was allowed to cool down and then poured 
into ice. The pH is made slighUy basic (pH7-8). by addition of solid NaOH. before being 
extracted with ethyl acetate. The organic phase was washed with brine, dried over MgSO. and 
l.ltcrcd. The .<;oIvent was evaporated and chromatography of the resulting solid on silica gel 
(A9, McOH/ CH,CI:) gave the desired product (50 mg, 29 ^ 'h NMR (CD,OD): 5 7.51 (m 
3Hi. 7.29 (m. .1H).7.1 1 (i. IH). 7.(K) (m, 2H). 6.69 <m, 2H). 
oPrcparalion ol N-|irdn.s-3-.Myrl-2-hydroxyphcnyl|-N-(2-hromophcnyl| urea 

N-|tran.s-3-styrl-2-hydroxyphenyl)-N--J2-brom(,phenyl| urea was prepared from irans- 
6-.siyrl-2-am,nophenol (35mg, 0. 17 mmol) according 10 the procedure in General Method B 
The priKJuct ^^'■^s purilled by precipitaUon fmm methylene chloride/ hcxanc( 1/20) and Ulicrin.. 
(.36mg. .53'. ). H NMR (CD,OD): 57.97 (d. IH), 7.62-7.48 (m. 4H). 7.45-7 26 ,m 5H) " 
7.25 a. IH). 7.15 (d. IH). 7.01 (t. IR). 6.88 (t 2H). 

Example I ?f> 

Prcparaiion .»i N.|>hvdn»sY-^ 4-di chloroph>-n v M -N--t2.mMh.wy p^.pvll ^^^..^ 

N-|2-hydrox>-3.4-dichlorophenyl|-N -|2-meih(,xyphenyll urea was prepared from 2- 
amin(.-5.6-dichlor.>phcnoJ (XOmi:. ()..50 mmol. example X2h) according 10 the procedure in 
General Method B. The prtiduci was purified by precipitation from methylene chloride/ 
hexane( 1/20) and liltcring. ( 125mg.779f ). 'h NMR (CD,OD): 5 8.02 id. IH). 7.79 (d. IH). 
7.0.5-6.K6 im. 4Hj. 3.92 (.s. 3H). 
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Example 121 

Prcnaraiion of N-12-hvdmxv-3.4-dichlorophenvll-N'.r4-t nethoxvphcnvll urea 

N-f2-hydroxy-3,4-dichlorophenyIJ-N'-I4.methoxyphenyl| urea was prepared from 2- 
5 amino-S«6*dich]orophenol (80mg, 0.50 mmol, example 82b) according lo ihc procedure in 
General Method B. The product was purified by precipitation from methylene chloride/ 
hcxanc(lcquiv./20equiv.) and filtering. (I20mg, 74%). 'h NMR (CDiOD): S 7.89 (d, IH). 
7.35 (d, 2H), 6.99 (d, IH), 6.90 (dd, 2H). 3.80 (s, 3H). 



10 Example 122 

Prenarauon of N42-hvdroxv-3.4-dichlorot)henvll-N'43-trifluorQmethviph envll urea 

N-[2-hydroxy-3,4-dichlorophenyl]-N*-|3-trifluoromethylphenyI] urea was prepared 

from 2-amino-5,6-dichlorophenol (80mg, 0.50 mmol, example 82b) according to the 

procedure in General Method B. The product was purified by precipitation from methylene 
15 chloride/ hexane(iequiv720equiv,) and filtering, (130mg,71%). *H NMR (CD^OD): 5 7.96 

(d, 2H), 7.60 (d. IH), 7.48 (t, IH), 7.30 (d, IH). 7.00 (d. IH). 

Example 123 

Preparation of N-f2>hvdroxv-3,4-dichlorophenvn-N'>[2> phenvlphgnvll urea 
20 N-|2-hydroxy-3,4-dichlorophenyl)-N*-(2-phenylphenyl] urea was prepared from 2- 

ammo-5.6-dichlorophcnol (8()mg, 0.50 mmol, example 82b) according to the procedure in 
General Method B. The product was purified by precipitation from methylene chloride/ 
hexanc(lequiv720equiv.) and filtering. (1 lOmg, 59%), *H NMR (CD^OD): 5 7.77 (d, IH). 
7.73 id. IH), 7.53-7.14 (m. 8H), 6.95 (d. IH). 

Example 124 

Prcnaration of N-r2-hvdroxv-3.4-dichloronhenvll-N'.r2.3-dichlomphenvll urea 

N-|2-Hydroxy-3-4-dichlorophcnyIl-N*-|2.3-dichIorophenyl| urea was prepared from 
2-amino-5.6-dichIorophcnol (8()mg. 0.50 mmol. example 82b) accordinii lo the procedure in 
3n GcncroJ Method B. The product wa.s purified by precipitation from mcihylcnc chloride/ 

hcxanc(lcquiv./2()cquiv.) and filtering. (13()mi2. 7l7f ). *H NMR (CDiOD): 8 8,06 (dd. IH). 
7.91 id. IH). 7.25 (m. 2H), 7.00 (d. IH). 



P^^plc |2g 

3."^ Preparation of N^I2-hvdroxv-4>isonronvlnhenvll-N'-t3-trifluoromcthvlphcnvn urea 
a)Preparation of 2-nitro-5-isopropyIphenol 

3-isopropylphenoI (3.(K)g. 22 mmol) was di.ssolved in methylene chloride(40ml) 
followed by the addition of sodium niu'ate (2.()6g. 24mmol). The addition of .sulfuric acid 
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15 
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25 



30 



(25mU 3M) is then made, followed by addiUon ol a caialyuc amount of sodium niiriic The 
mixture was allowed lo sUr. After 24 h, the reaction mixture is diluted w.th methylene chlondc 
and exiracied with water. TTe organic layer is dried over MgSO. and filtered. The solvent was 
evaporated and chromatography of the resulUng solid on silica gel (4%MeOW CH.a.) cave 
the desired produci(l.09g. 27 %). 'h NMR (CD3COCD,): 5 7.95 (d.lH), 7.62 ("d IH) 7 1 1 
(d. IH). 2.95 (m. IH), 1.24 (d. 6H). 

b) Preparation of 2-araino-5-isopropylphenol 

To a solution of 2-nitro-5-isoprx)pylphenol(lg. 6.4 mmol) in mcthanoI(50 mL) was 
added 10% Pd/C (100 mg). The mixtuie was Hushed with aigon. then hydrogen was bubbled 
through the solution for 10 min. and a hydrogen aunosphere was maintained at balloon 
pressure overnight. The mixture was filtered through celite and the celitc was washed with 
T^TLJ^r!^'''^''' evaporated and chromatography of the resulting solid on sil.ca gel 
(5%MeOH/ CH2CI2) gave the desired produci(775 mg. 93 9? ). 'h NMR (CD,OD)- 66 71- 
6.44 (m. 3H). 2.73 (ra. IH). 1.20 (d. 6H). 

c) PreparaUon of N-I2-hydroxy-4-isopfopyIphenyII-N-|3-trifluoromcthvlphenyl] urea 

N-[2-hydroxy-4-isopropylphenylI-N--[3-trifluoromethylphenyll urea was prepared 
from 2-amino-5-isopropylphenol (75mg. 0.50 mmol) acconling to the procedure in General 
Method B. The product was purified by precipitaUon from methylene chloride/ 
hexane(lequiv720equiv.) and filtering. (I40mg. 83*). 'H NMR (CD,OD)- 87 91 (d ''H) 
7.62 (d, IH). 7.47 (t. IH), 7.39 (d. IH). 6.75 (s. IH), 6.72 (d. IH). 2.80 (m. IH). 1.21 (d. 
6H). 

Exampin 17^ 

Preparation <>r N-[2-hvdn)xv-vnanhihvii-N-.fo ^- dichinrnph^nvl l vrrw 

N-|2-hydroxy-3-naphthylJ.N -(2.3-d.chloropheny!I urea was prepared from .Vamnu. 
2-naphthol ( 1 60mg, 1 .00 mmol) according to the procedure in General Method B. The 
product was purified by precipitaUon fmm methylene chloride/ hcxanc( lequivy20euuiv , and 
filtering. (285mg. 829f ). 'h NMR (CD,OD): 8 8.48 (.s. IH). 8.10 (d. IH). 7 68 (d IH. 
7.57 (d. IH). 7.40-7.23 (m. 4H). 7.18 (d. IH). 



Examnlp l?7 

?V?mmm 0\ ^-r-\r ^-nirhlorOthirn.S-vnis..Hnnvl.min»lph.p»„ ,v ;..,o.hr»mnph.„v. ,. 
a)Prcparauon<.r|2-|(2,3-Dichlorothien-.S-y|)|.sultonylaminoanilinc| 

The title compound was prepared according u. General Method C asmg 2.3- 
35 dichlorothiophcnc-5-sulfonyl chloride (( I cq). The product wa.s purified by nish 

chromatography on .silica gel (ethyl acetate/hcxanc 2(V80.methvlenc chloridc.methanol 90/10. 
( 1 .25 g. 39 * ). EI-MS m/z 32 1 (M-H ) 
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b)Prcparaiion of N-|2-((23-Dichlorothicn-.S-yI))sulfonylarnino|phcnyI|-N'-(2- 
bromophcnyDurea 

The liUe compound was prepared from I2-I(2,3-dichloroihicn-5- 
yDjsulfonylaminoaniline (1.25 g,3.9 mmol) and 2-(bromophcnyl)istKyanaic (768 mg, 3.9 
5 mmol) according to General Method B. The product was purified hy Hash chromatography on 
silica gel (ethyl accuterhexane 3«r7()) (272 mg, 13 %) EI-MS ni//. 520 (M-H) 

Example 12^ 

Preparation of N-f2>lf3-5*BistrinuoromethvlphcnvnsulfonvlaminolphcnvH'N'-(2- 
10 hromophenvnurea 

a) Preparation of (2-(3.5-Bisirinuoromethylphenyl)suHonylaminoaniline| 

The title compound was prepared according to General Method C using 3,5- 
(bistrifluoromethyl)phenylsulfonyl chloride ( 1 .28 g, 4.1 mmol) and o-phenylenediamine (441 
mg, 4. 1 mmol). The product was purified by flash chromatography on silica gel (methylene 
15 chloridcrmethanol 95/5) (61 1 rag. 39 %). EI-MS m/z 383 (M-H) 

b) Preparation of N-[2-[(3,5-Bistrifluoromethylphenyl)sulfonylamino {phenyl ]-N*-(2- 
bromophenyDurea 

The title compound was prepared from [2-(3,S-bisuinuoromcthylphenyl) 
sulfonylaminoaniline (591 mg, 1.5 mmol) and 2-bromophcnylisocyanatc (305 mg. 1.5 mmol) 
20 according to General Method B. The product was purified by flash chromatography on silica 
gel (ethyl acetate: hexanc 30/70) f 10 mg, 1 %).EI-MS m/z 580 (M-H) 

Example 129 

Preparation of N-[2-f (2-Benzvl)sulfonvlaminol-(S-trinuoromcthvl)Phcnvll-N -(2- 

25 hromophenvnurea 

a)Preparation of i(4-Bcnzylsulfonylamino)-(3 -nitro)-bcn/otrifluoridc| 

4-Amino-3-nitro-bcnzotrinuoridc (1.0 g, 4.85 mmoh was mixed in DMF and the 
reaction mixture was cooled to 0"C. Sodium hydride ( 175 mg. 7.2S mmol) was added to iho 
cold mixture and allowed to mix for ten minutes ( a deep red color was noted). 

30 Toluenesulfonyl chloride (925 mg. 4.85 mmol) was added t reaction color chani^ed to yollow ) 
and the reaction was mixed for sixteen hours at room icmperaturc The reaction was t|iiciKhcd 
in NH4CI and extracted with ethyl acctaic:hcxanc ( 1:1). The product was purified hy llasli 
chromatography on silica gel ( ethyl acctaic:hcxane 30/70) (X7K mg. 52 v; ) EI-MS m//. 359 (M- 
H)\ 

35 b)Preparaiion of I(4-Bcnzylsulfonylamino)-(3-amino)-benzoirifluoridc | 

((4.Benzylsulfonylamino)-(3-nitro)-benzotrifluoride (2.^0 mg. O 64 mmol) was mixed 
in methanol and poured into a Parr boulc. Palladium on carbon ( 1 5 mg > was added under an 
argon .stream. The reaction mixture was placed on a Parr shaker ( 55 psi, H^) for several 
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hours. The icaciion mixture was lilicrcd through Celitc u. give the tiUc compound (2 lU nv 
99% ) EI-MS m/z 329 (M-H) . 

c)PrcparauonofN-J2-f(2-Bcn/yl)sullonylaminoH5-irinuon>mcihyl)phenyI|-N-(2- 
hrornophcnyI)urea 

The uUe compound was prepared irom l(4-henzylsulfonylamino)-(3-amino)- 
benzoirinuoridc f210 mg. 0.64 mmol) and 2-hromophcnylis(K-yanaie ( 126 mg. 0.64 mmol) 
according to the procedure in General Method B. The product was purified by flash 
chromatography on silica gel (ethyl acetate: hexanc 3(y70) (70 mg, 21% ) EI-MS m/z 526 (M 
H) 

Example 1 3(> 



15 



20 



a) Preparation of |2-((3-Nitrophenyl)suIfonylaraino)anilinc| 

The title compound was prepared according to General Method C using 3- 
nitrobenzenesullonyl chloride (I eq). The product was purified by flash chromatogrphy on 
sihca gel (methylene chloridermethanol 96/4).(I.07 g, 37 %) EI-MS m/z 294 (M+H)* 

b) PrcparaiionolN-(2-I(3-Nitrophcnyl)sulfonylaminoJphenylJ-N'.(2-bromophenyl)urca 

The utlc compound was prepared trom l2-(3-nitix)phenyl)sulfonylaminoanilinc| (590 
mg. 2.0 mmol) and 2-(bromophenyl)isocyanate (398 mg. 2.0 mmol) according lo the 
procedure in General Method B. The product was purified by flash chromatography on silica 
gel (ethyl aceiaie:hexanc 30/70) (4(X) mg. 40% ). EI-MS m/z 489 (M-H) 



25 



30 



35 



Examnlf ni 

PrcparaUonorN-r2-f^(4-Phrmixvi>hcnvnsiiifonvi«m,nniph.nY| | .N:.,:,.hrnm»ph.nv^ 

a) Prcparaiion ot |2-((4-Phcmixyphcnyl )sullonylamino)anilinc j 

The tiUo compound was prepared according to General Method C using 4- 
phcnoxyphcnylsulionyl chloride (969 mg. 3.6 mmol) and o-phcnylcnediaminc (3(H» mg. 2.77 
mmol). The reaction mixture was partiUoned between water (2<K>ml) and toluene:methylene 
chloride ( 1 :3). The organic phase collected and the methylene chloride evaporated leaving the 
toluene. Hexanc added and the product precipaiaicd from .solution. (317 mg. 34 % ) EI-MS 
m/z.^41 (M+Hf 

b) Preparati(m ol .\-(2-| (4-Phcnoxyphcnyl isullbn ylaminojphcnyl |-N"-( 2-bromophenyl )urca 

The title compound was prepared irom 1 2-(4-phcn()xyphenyl>suHonyl 
aminoanilinc (276 mg. 0.8 mmol) and 2-(bn)mophenyl)i.socyanate (161 mg. 0.8 mmol) 
according to the procedured in General Method B. The product was purified by flash 
chromatography on .silica gel (ethyl acetate thexanc .10/71)) (240 mg. 55 %) EI-MS m/z 536 (M- 
H)" 
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Preparation ol N412>( 1 S)- l()-Camnhorsulfonvlaminolphcnvll-N'-(2-hrnmophenvnurea 

a) PrcparaU()n of 2-((lS)-I()-Cafnphorsulfonylamino)anilinc 

S The litlc compound was prepared according lo General Method C using ( I S)(+)- 1 ()- 

Camphorsulfonyl chloride f 1 . 16 g, 4.6 mmol) and o-phcnylenediaminc (S0() mg. 4.6 mmol). 
The rcaciion mixuire was panilioned between water (200 ml) and toluene: methylene chloride 
( 1 :3). The organic phase was separated and the methylene chloride evaporated leaving the 
toluene. Hcxanc was added and solid precipiuied from solution. (130 mg, 9%) EI-MS m/z 

10 323 (M+Hr 

b) Prepardiion ol N-[I2-( IS)- 10-Camphorsulfonylamino|phenyl]-N*-(2-bromophenyI)urea 

The title compound was prepared from [2-(lS)-10-camphorsulfonylamino]aniline (130 
mg. 0.4 mmol) and 2-(bromophenyl)isocyanate (80 mg, 0.4 mmol) according to the procedure 
in General Method B. The solvent was evaporated and product was precipitated from 
1 5 methylene chloriderhexane. (2<K) mg, 95 %). EI-MS m/z 5 1 8 (M-H)" 

Example 133 

Preparation of N-rf2-nR)- iO-CamnhorsulfQnvlamino]nhenvll>N'-(2>hmmnphgnvnurea 

a) Prcparaiion of 2-((lR)-iO-Camphorsulfonylamino)aniUne 

20 The title compound was prepared according to General Method C using ( 1 R)(-)- lO- 

camphorsullonyl chloride (1.16 g. 4.6 mmol) and o-phcnylenediaminc (5(X) mg. 4.6 mmol). 
The reaction mixture was parti lioncd between water (2(K) mL) and tolucncrmcihylcnc 
chloridci 1 :3). The organic phase was separated and the methylene chloride evaporated leaving 
the U)luenc. Hcxane was added and the product precipitated from solution. (563 mg. 38f^ ). 

25 EI-MS m/^ 323 (M+H)* 

b) Prcparaiion of N-I| 2-( I R)- 1 0-Camphorsulfonylamino|phenyll-N'-(2-hromophcnyl )urea 

The title compound was prepared from ( I-(IR)- IO-camphorsullonylaminoaniline| (563 
mg, 1,75 mmol) and 2-(bromophcnyr)isocyanaie (346 mg. 1.75 mmol) according to the 
procedure in General Method B. The product was purified by flash chromatography on silica 
30 gel (ethyl acetate: hcxanc 3(V7C)) (263 mg, 29 % ) EI-MS m/z 5 1 8 (M-H) 

Example 134 

Preparation ol N>l2-l2-(2-Niir4>-U-trintum>meihvnphenvnsunonvlami nolnhenvl-N -(2- 
bromophenvhurca 

33 a)Prcparaiion ol |2-|(2-Nitro>-(4-uilluoromethyl)phenyl|sulfonylamino|aniiine 

The title compound was prepared according to General Method C using 2-niiro-4- 
urifluoromethyDbenzenesulfonyl chloride (I ec|). The product was purified by flash 
chromatography on silica gel i methylene chloridetmeihanol 96/4) (875 mg. 25 9r ) EI-MS 
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m/z 362 (M+H)* 

b).Prcparaiion of N-|2-|2-(2-Nitro.(4.lrinuoromethyI)phcnyI)suIionylamin()|pheny 
bromophcnyDurca 

The lillc compound was prepared from l2-[f2-niiro)-(4-trifluoromcihyl) 
5 phenyl )suIfonylamino|aniline (740 mg, 2. 1 mmol) and 2-{bromophcnyl)isocyanaie (406 mg. 
2. 1 mmol) according lo General Method B. The product was purified by flash 
chromatography on silica gel (ethyl acetaterhexane 30/70). The product was further purified by 
rccrysuiliizaiion in eihyl acciate:hexane. (320 mg, 28 %) EI-MS m/z 557 (M-H)* 

Example 13S 

10 Prenaration of N-f2>hvdroxv.4-a2idnphenvn-N^f2>ind oDhenvnurea 

a) Preparation of N.(2-hydroxy.4-aminophenyl)-N'-(2.iodophenyl)urea 

To a solution of N-(2-hydroxy-4-nitrophenyl)-N*-(2-iodophenyI)urea (220 mg, 0.55 
mmol) in ethanol (15 mL), Tin chloride (522 mg, 2.75 mmol) was added. The reaction mixture 
was stirred at reflux for 16 hours then cooled to room temperature. The reaction mixture was 
15 basified to pH 8 with aq. NaHCOi then extracted with ethyl acetate (3x). The organic exu-acLs 
were combined, dried over MgS04, filtered and concentrated under reduced pressure to give 
product (180 mg, 89%). EI-MS m/z 370 (M+H)* 

b) Preparation of N-(2-hydroxy-4-azidophenyl)-N-(2Modophenyl)urea 

The N-(2-hydroxy-4.aminophenyl)-N'.(2-iodophcnyl)urea(77 mg. 0.21 mmol) was 
20 added to HCl/HjO (0.2 1 raL/0.42 mL), and cooled to O^^C. Sodium nitrate ( 14.5 mg, 0.2 1 
mmol) was added to the reaction mixture. The reaction mixture was stirred at 0**C for 30 
minutes. Sodium azidc f 14 mg, 0,2 1 mmol) was added to reaction mixture and it was warmed 

10 room temperature. The reaction mixture was stirred ai room temperature for 18 hours. Then 

11 was extracted with three limes by ethyl acetate. The organic extracts were combined, dried 
25 over MgS04. filtered and concentrated under reduced pressure and chromatography of the 

resulting solid on silica gel (hexanc : ethyl acetate: 5: ! ) gave product (20 mg. 24Vf ). EI-MS ni// 
3*>6(M+H)\ 

Example 136 

30 Prenaration of N-f2-hvdroxv-3>azidophcnvn-N -r2-hn)mophenvnurea 
•d) Preparation of N-(2-hydroxy-3-aminophenyr)-N'-(2-bromophenyl)urea 

To a solution of N-(2-hydroxy-3-niirophcnyI)-N'-(2-bromophcnyl)urea (300 mg. 0.S5 
mmol) in ethanol (20 niL), Tin chloride (958 mg. 4.25 mmol) was added. The reaction mixture.- 
wa.s siirrcd at rcllux lor 16 hours then cooled lo room temperature. Tlic reaction mixture was 

?5 basified to pH 8 with aq. NaHCOi then exiraclcd with ethyl acetate {3x). The organic extracts 
were combined, dried over MgS04. filtered and concentrated under reduced pressure to give 
product (274 mg, 99<7r), EI-MS m/z 323 fM+H)\ 
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b) Preparation of N(2-hydroxy-3-azidophenyl)-N'-(2-bromophcnyl)urca 

The N-(2-hydroxy-3-aminophcnyl)-N-(2-bromophenyI)urca(274 mf. 0.85 mmol) wi 
added lo HCI/H2O (0.85 mL/1.7 mL). cooled 10 0"C. Sodium nitrate (58.6 mg. 0.85 mmol) 
was added lo ihe reaction nnixiure. The Fcaciion mixture was stinrcd at 0"C lor 30 minutes. 
5 Sodium azidc (55 mg. 0.85 mmol) was added 10 reaciion mixture and it was warmed to r(M)m 
temperature. The reaction mixture was stirred at room temperature for 18 hours then n was 
exuacied with three times with ethyl acetate. The organic extracts were combined, dried over 
MgS04. filtered and concentrated under reduced pressure and chromatography of the resulting 
solid on silica gel (hexane : ethyl acetate: 5: 1 ) gave product (2 10 mg. 71^). EI-MS m/z 349 
10 (M+Hr. 

Examnlp. 137 

PreParaUon of N-r2-hvdroxv-3-cvanonhenvn. N'-[2-mpfhnTvnhenvl1 iirp.a 

N-|2-hydroxy-3-cyanophenyl|-N -J2-methoxyphenyl| urea was prepared from 2- 
1 5 amino-6-cyanophenol ( 1 34mg, 1 .00 mmol) according to the procedure in General Method B 
The product was purified by precipitation from methylene chloride/ hexane( lequiv72()cquiv.) 
and filtering. (230 mg. 81%). 'h NMR (CD,0D): 5 8.06 (d. IH), 7.79 (d. IH), 7.49-7.35 
(m. 2H). 7.05-6,87 (m. 3H), 3.95 (s. 3H). 



Examnlp 138 

Prgparaiion of N-[2-hvdroxv-3-cvanonhenvll-N--[3.tri n unromeihvlphcnvll urea 

N-I2-hydroxy-3-cyanophenyil-N-|3-u-inuoromeihylphcnyi| urea was prepared Inmi 
2-amino-6-cyanophcnol (I34mg, l .(K) mmol, example 83a) according to the procedure in 
General Method B. The product was purified by precipitation ln)m methylene chloride/ 
hexane(lequiv720equiv.) and filtering. (280mg. 877r). 'h NMR (CDiOD): 6 «. 10 (d. IH». 
7.96 (s. IH). 7..54 (d. IH). 7.55-7.25 (m. 3H). 7.01 (t, IH). 

Example 139 

Preparation of N-l2-hvdroxv.3-cvanophenvll.N"-i:?- nhenvlphgnvll im':i 

N-(2-hydroxy-3-cyanophenyl)-N'-|2-phenylphenyl| urea was prepared from 2-aniiiU'- 
6-cyanophenol ( l.34mg. 1.00 mmol. example 8.3a) according to the procedure in (Dencral 
Method B. Tlic product was purified by precipitation from methylene chloride/ 
hexanc(lequiv./20cquiv.) and filtering. (270mg, 829f ). 'H NMR (CD,OD): 6 7.KI (il. IHi. 
7.75 (d. IH). 7..S6-7.I5 tm. 9H). 6.91 (i. IH). 



Example 140 

Preparation of N-l2-hvdroxv-3.cvannphenvll.N.rt> 3-dirhlf.mphpnvll nrox 
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N-(2-hydroxy-3-cyanophenyl|-N"-(2.3 dichlorophcnyl) urea was prepared (wm 2- 
ainino-6-cyanophcnoI ( I34rag, l.(K) mmol. example 83a) according m ihc procedure in 
General Method B. The product was purified by precipitation Irom mcihylcnc chloride/ 
hexane(lequiv./2()equiv.) and filtering. (3(H)mg. 939? ). 'H NMR (CD,OD): 88.1 1 (d. IH). 
5 8.01 (d, IH). 7.33-7.25 (m. 3H). 7.0() (i, IH). 

Examnle 141 

Prenarai i on Pf N-l2-hv(1roxv-4-isonronvinhftnvii-N-.i2 3.riir h ioronhnnvii n-|2- 

hydroxy-4-isopropylphenyIJ-N-[2.3-dichlorophenyl) urea was prepared from 2.amino-5- 
10 isopropylphenol ( 1 50 mg. 1 .00 mmol, example 128a) according lo the procedure in General 
Mediod B. The product was purified by precipitation from methylene chloride/ 
hexane(Iequiv./20equiv.) and filtering (285rag. 84%). 'h NMR fCD,OD): 6 8.05 (d. 2H). 
7.77 (s. IH). 7.26 (m. 2H). 6.88 (m. 2H), 2.82 (ra. IH). 1.25 (d. 6H). 

15 Example 142 

PrePitralion of N-f2-hvdn)XV-4-i.sonnwvlnhenvll.N'-f2.chl»ni-5.tri n uoromPthvlphr»nvll ..r.v. 
N-[2-hydroxy-4-isopropyIphenyIl.N-I2-chloro-5-trinuoromcihylphenyl| urea was 

prepared from 2-amino-5-isopropyIphenoI (ISOmg, 1.00 mmol. example 128a) according to 

the procedure in General Method B. The product was purified by precipitation from methylene 
20 chloride/ hexane( lequiv./20equiv.) and filtering. (275mg. 82'/, ). 'h NMR (CD,OD): 5 8.50 

(s. IH). 7.70 is. IH). 7.51 (d. IH). 7.22 (d. IH). 6.70 (m. 2H). 6.62 (dd. IH). 2.76 (m. 

(IH). 1.16 (d. 6H). 

Example 143 

-•^ Preparation of N-l2-hvdrnxv-3-phfnvip hcnvll-N'-l2 Vdichl.>n>nh.>nvll urr-A 
a)Preparation of 2-nitro-6-phcnyIphenoI 

2-phenyiphcnol (3.00g. I7.6mmor) was di.s.st)lvcd in meihylono chloridc(40nil i 
followed by the addition of jsodium nitrate ( 1 .65g. |t).4mm«>l ) The addition of sulfuric aciil 
(25ml/ 3M) was then made, followed by addition ol a catalyuc amount nl .sodium niirito TK- 

.^O mixture wa.s alhiwcd to stir. After 24 hr.s. ihc reaction mixture was diluted with meihyleiv 
chloride and extracted with water. The organic layer was dried i»\ cr .McSOa and filieivd Thi- 
.solvent was evaporated and chromatography of the resulting .solid on silica i;cl (4'.? MeOK/ 
CH2CI2) gave the desired product(9<K) mg. 24 %). 'h NMR <CD.^COCD.): 8 X. |y (d. 1 1 1 1. 
7.79 (d.lH). 7.64 (d. 2H). 7.50 (I. 2H). 7.45 (I. IH). 7.22 (t. IHi 

35 b)Preparaiion of 2-amino-6-phenylphenol 

To a soluuon of 2-nitro-6-phenyIphenol(9(K) mg. 4.2mmoh in methanoK.SOnil) was 
added 10% Pd/C (1(X) mg). The mixture was Hushed with argon. Uien hydrogen was bubbled 
through the .solution for 10 min. and a hydrogen auno.sphcre was maintained at balloon 
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prcssurc ovcmighi. The mixture was filicicd through ccliic and the ccliie was washed with 
methanol. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(5%McOH/ CH2CI2) gave the desired product(7(K) mg. 9() '^). 'H NMR (CDiOD): 5 7.55- 
7.27 (ra. 5H), 6.77-6.61 (m. 3H) 
5 c)Preparation of N-(2-hydri)xy-3-phenyIphenyl |-N'-{2.3-dichlorophenyl ) urea 

N-(2-hydroxy-3-phenylphenyll-N -(2.3-dichlorophenyI| urea was prepared from 2- 
amino-6-phcnylphcnol C92.5mg, 0.50 mmol) according to the procedure in General Method B. 
The product was purified by precipitation from methylene chloride/ hcxanc(lequiv./20cquiv.) 
and filtering. (I50mg.81*^ ). 'h NMR (CD,OD): 5 8.06 (d. IH),7.65 (d. IH). 7.54 (d, 

10 2H).7.40 (I. 2H), 7.32 (d. IH) 7.22 (m. 2H). 7.04-6.88 

Preparation of N-[2-hydroxy-3-phenylphenyl|-N'-(2.3-dichlorophenyl| urea 
b)N-[2-hydroxy-3-phenylphenyll-N'-|2,3-dichlorophenylJ urea was prepared from 2- amino- 
6-phenylphenol (92.Smg. 0.50 mmol) according to the prtxredure in General Method B. The 
product was purified by precipitation from methylene chloride/ hcxane( lequiv./20equiv.) and 

15 filtering. (150 rag. 81%). 'H NMR (CD,OD): 5 8.06 (d. IH).7.65 (d. IH). 7.54 (d. 
2H),7.40 iu 2H), 7.32 (d, IH) 7.22 (m. 2H), 7.04-6.88 (m. 2H). 



Examnle 144 

Preparation of N-[2-hvdroxv-5.niirnnhRnvll-N'-f2-ingih(»vp henvn urea 
20 N-j2-hydroxy-5-nitrophcnyl)-N -|2-meihoxyphenyI| urea was prepared from 2-amino- 

4-nitrophenol (154 mg. l.tX) mmol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hcxane( lequiv./20equiv.) and 
filtering. (270 mg. 899f ). 'H NMR (CD,OD): 5 9.10 (.s. IH). 8.10 (d. IH). 7.85 (d. IH). 
7.08-6.88 (m. 4H). 3.96 (s. 3H). 

25 

Example 145 

Prcnaralion of N-f2-hvdroxv-5-niirnnhcnvl1-N--[3-iriniin romi?ihvlphpnvH utca 

N-(2-hydroxy-.5-nitrophcnyl|-N'-|3-trinuoromcthylphcnyll urea was prepared Irom 2- 
amino-4-niirophenol (154 mg. I.(K» mmol) accordinj: to the procedure in General Method B 
30 The product was purified by precipitation Irom methylene chloride/ hexanc( lcquiv./2()cquiv.) 
and filtering. (290 mg. 85*J? ). 'H NMR (CD»OD»: 8 9. 12 ts. IH). 7.X9 (d. IH). 7.68 (d. 
IH). 7.55 (m. 2H). 7.45 (d. IH). 7.(M) (d. IH). 

Example 146 

35 Prenaration of N-l2-hvdroxv-5-mtronhpnvH-N -l2-nhL'nvlphcnv1l utca 

N-|2-hydroxy-5-niu-ophenyl|-N"-(2-phenylphenyl| urea was prepared Irom 2-amino-4- 
nitrophenol (154 mg. l.(M) mmol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hexunc(lequiv./20cquiv.) and 
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filiering. f2«5 mg. M ). 'h NMR (CD,0D): 5 8.09 (s. IH). 7.86 (d. IH) 7 S8-7 20 (m 
9H). 6.95 (d, IH). 

Example 147 

^ Prcparm i on or N-f^-hvdroxv-').niimnh>.nvn-N .r 0 .■.n^h l nnT r h r n v n i i r rn 

N.|2-hydmxy-5-niirophcnyl|-N'-|2.3-dichlorophenyI) urea was prepared from 
am.n.>-4-nHri>phenoI ( 1 54 mg. I m mmol) according to the procedure in Generai McihJd B 
The product was purified by precipiuiion from meihylene chJoride/ hexanef Iequiv720eguiv ) 
andhhcnng. (290 mg. 859?). 'h NMR (CD,OD): 5 9.M (s, IH). 8.17 (d^H) 7 89'd 

0 IH), 7.34 (m. 2H). 6.95 (d. IH). 

ExampIP lap 

J'-f3.3.rtirhlf^r ^p [,pnvll ii^y a 
^'-f2-hydroxy-5-eihylsulfonylphenyl)-N-[2.3-dichIorophenyIJ urea wa. prepared irom 

m'T'To r^''"''""'''^'''""' '-^^ '"'"^'^ P^-'^^d"'^ in General 

Meihod B. The product was purified by precipitation from methylene chloride/ 

hcxane(lequiv720cquiv.) and filtering. (3I0mg.84%). 'H NMR (CD,OD)- 6 8 65 (s IH) 

8.18 (d. IH). 7.45 (d. IN). 7.26 (m. 2H). 7.00 (d. IH). 3.33 (q, 2H). 1.24 (i. 3H). 

The following compounds of Formula (I) may be prepared in accordance with the examples 

and .schemes as described above: 

Example 149 N-|2-(2-Am,no-(4-irinuoromethyl) phenyl) .sulfonylamino) phenyll- N-.(2- 
bromophenyDurca El-MS m/z 527 (M-H) . 

Example 150 : N-I2-,ammosulf«nyl phenyl) 3-amino phenyl) N'-(2-bromo phenyl, ureaEI-MS 
m/z 426 (M+H)*. 

The following compounds of Fonnula (I) may be prepared in accrdancc with the 
examples and schemes a.s described above, or may al.so be purcha.scd commercially from well 
rccogni/ed sources. For instance, from Aldrich Chemical Company: 
N-( 2 -Hydroxy-4-n iirophenyl )-N"-phcnylurca 

For in.siancc. from ihc Alfred Badcr Collection of Aldrich Chemical: 
l-(2-Carboxyphenyl)-.^-(.^-lluorophcnyl)urca 
l-(2-Carboxyphenyl)-3-(3-chlorophcnyl)urea 

Available from Gallard .Schle.smger Company and/or the S.gma Aldrich Librarx' of Rare 
Compounds: 
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I -(2-CarboxyphenyI)-3-(4-chlorophenyl)urca 
|.(p-Anisyl)-3-f2-carboxyphcnyI)urea 
Available from Gallard Schlisingcr Company : 
2-(3,4-Dichlarophenylcarbonyldiimino)-5-lrifluoromclhylbcnzoic acid 
2-(4-Chlorophenylcarbonyldiimino)-5-lrifluoromeihyIbenzoic acid 
N-Phenyl-N*-(2-carboxyphenyl)urca 

From Maybridge Chemical Company, Cambridge England: 
1 , 1 '-(4- Methyl -2-phenyiene)bis(3-ioIyl)Jihiourea 
N-(5-Chloro-2-hydroxy-4-niirophenyl)-N'-phcnyIurca 

The roUowing compounds of Formula (I) may be prepared in accordance with the examples 
and schemes as described above, or as indicated by their respective citations in Chemical 
Abstracts: 

1 -(m-Anisyl)-3-(2-carboxyphneyl)urea; 
1 -(o-AnisyI)-3'(2-carboxyphenyl)urea ; 
l-(2-Carboxyphenyl)-3-(3.4-dichIorophenyI)urea; 
l-(2-CarboxyphenyI)-3-(2,4-dichlorophenyl)urea; 

METHOD OF TREATMENT 

The compounds of Formula (I), (la), (II) and (III), or a pharmaceutically acceptable salt 
ihcrcofcan be used in the manufacture of a medicament for the prophylactic or therapeutic 
treatment of any disease state in a human, or other mammal, which is exacerbated or caused by 
excessive or unregulated IL-8 cytokine production by such mammal's ccIL such as but not 
limited to monocytes and/or macrophages, or other chemokines which bind to the IL-8 a or p 
receptor, also rclcrrcd to as the type 1 or type II receptor. 

For purposes herein, the compounds of Formula (I), (la). (lb). (Ic), (II) and (III) all 
have the same dosages, and dosage fomiulatitins as that of Formula (I) arc used 
interchangeably. 

Accordingly, the present invention provides a method of treating a chcmokme mediated 
di.sea.sc. wherein the chcmokine is one which binds to an IL-8 a or |5 receptor and which 
method compri.scs administering an effective amount of a compound of Formula (I) or a 
pharmaceutically acceptable .salt thereof. In particular, the chemokmcs ars IL-8. GROa. 
GROP. GRO7 or NAP-2, 

The compounds of Formula (1) arc administered in an amount sufficient to inhibit 
cytokine function, m particular IL-8.GROa. GROp. GROyor NAP-2 . such that ihey are 
biologically regulated down 10 normal levels of physiological function, or in some case to 
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subnormal levels, so as to ameliorate the disease siaic. Abnormal levels of IL-8. GROa. 
GROp, GROy or NAP-2 lor insiance in ihe coniexi of the present invention, consuiuie: (i) 
levels of free IL-8 greater than or equal to I picogram per mL: (ii) any cell associated IL K. 
GROot, GRO3. GROy or NAP-2 above normal physiological levels: or (iii)ihe presence of IL- 
8, GROa, GROp. GROy or NAP-2 above basal levels in cells or Ussues in which IL-8. 
GROa, GROp. GROy or NAP-2respeciivcly. is produced. 

There are many disease states in which excessive or unregulated IL-8 production i.s 
implicated in exacerbaung and/or causing the disea.se. Chemokine mediated disea.ses include 
psoriasis, atopic dermaUtis. arthritis, a.«5thma. chronic obsuoictive pulmonary disease, adult 
respiratory distress syndrome, inflammatory bowel disease. Crohn's disease, ulcerative colitis, 
stroke, septic shock, endotoxic shock, gram negative sepsis, toxic shock syndrome, cardiac 
and renaJ reperfusion injury, glomerulonephritis, thrombosis, graft vs. host reaction, 
alzheimers di.sease. allograft rejecUons. malana. restinosis. angiogencsis or undesired 
hematopoietic stem cells release. 

These diseases are primarily characterized by massive neuu^ophil infiltfauon. T-cclI 
infiltraUon. or neovascular growth, and are associated with increased IL-8, GROo, GROp. 
GROy or NAP-2 production which is responsible for the chemotaxis of neutrophils into the 
inflammatory .site or the directional growth of endoUielial cells. In contrast to other 
innammator>' cytokines (IL-1, TNF. and IL-6). IL-8. GROa. GROp. GROy or NAP-2 has 
tiie unique property of promoting neutrophil chemotaxis. enzyme relea.se including but not 
limited to elasiasc rclca.sc as well as superoxide production and activation. The a-chcmokincs 
but particularly. GROa. GROp. GROy or NAP-2. working through the IL-8 type 1 or II 
receptor can promote the neovascularization of tumors by promoting the directional growth .>i 
endothelial cells. Therefore, the inhibition of IL-8 induced chemotaxis or activation would lead 
to a dirccn reduction in the neutrophil infiltration. 

The compounds of Formula (I) arc admini.stered in an amount sufficient to inhibit IL-N. 
binding to the IL-8 alpha or beu receptors, from binding to the.se receptors, such as cvidencoil 
by a reduction in neutrophil chemotaxis and activation. The di.scovcr\' that tiie compounds oi 
Formula (I) arc inhibitors of IL-8 binding is ba.scd upon Oie effects of the compounds oi 
Formulas (I) in Uie in vitro receptor binding a.ssays which arc described herein. The 
compounds of Fomiula (I) have been .shown to be dual inhibitors of both recombinant type 1 
and type II IL-8 receptors. Preferably the compounds are inhibitors of only one receptor, 
preferably Type II. 
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As used herein* the term "IL-8 mediated disease or disease siaic" rclcrs to any and all 
disease slates in which IL-8, GROa, GROP, GROy or NAP-2 plays a role, cither hy 
production of IL-S, GROa, GROp. GROy or NAP-2 themselves, or hy IL-8, GROou GROp, 
GROy or NAP-2 causmg another monokine lo be released, such as but noi limited to IL- 1 . IL- 
5 6 or TNF. A disease state in which, for instance, IL- 1 is a major component, and whose 
production or action, is exacerbated or secreted m response to IL-X. would therefore be 
considered a disease stated mediated by IL-8. 

As used herein, the term "chcmokine mediated disease or disease state" refers to any 
10 and all disease states in which a chemokinc which binds to an IL-8 a or p receptor plays a role, 
such as but not limited to IL-8, GROa, GRO-p. GRO-y, or NAP-2. This would include a 
disease state in which, IL-8 plays a role, either by production of IL-8 itself, or by IL-8 causing 
another monokine to be released, such as but not limited to IL- 1 , IL-6 or TNF. A disease state 
in which, for instance, IL- 1 is a major component, and whose production or action, is 
1 5 exacerbated or secreted in response to IL-8, would therefore be considered a disease suted 
mediated by IL-8. 

As used herein, the term "cytokine" refers to any secreted polypeptide thai alTccus the 
functions of cells and is a molecule which modulates interactions between cells in the immune. 

20 inflammatory or hematopoietic response. A cytokine includes, but is not limited to. monokines 
and lymphokines, regardless of which cells produce them. For instance, a monokine is 
generally referred to as being produced and secreted by a mononuclear cell, such as a 
macrophage and/or monocyte. Many other cells however also produce monokines, such as 
natural killer cells, fibroblasts, basophils, neuurophils, endothelial cells, brain asu-ocyics. bono 

25 marrow stromal cells, epideral keratinocytes and B-lymphocyies. Lymphokines are gcneralK 
referred to as being produced by lymphocyte cells. Examples of cytokines include, hut arc noi 
limited to, Inicrleukin- 1 (IL-I), Intcrlcukin-6 (IL-6), lntcrlcukin-8 (IL-S), Tumor Nccro.sis 
Factor-alpha (TNF-a) and Tumor Necrosis Factor beta fTNF-R). 

30 As used herein, the term "chemokinc'' refers to any .secreted polypeptide thai ai icci.s iho 

functions of cells and is a molecule which modulates interactions between cells in the immune. 
inllammaiorN' or hematopoietic response, similar to the term "cytokine" above. A chomokinc is 
primarily secreted through cell transmembranes and causes chemiuaxis and activation oi 
specific white hlixxl cells and leukocyics. neutrophils, monocytes, macrophages. T-ccils. B- 

3.5 cells, endothelial cells and smimth mu.sclc cells. Examples oi chcniokines include, hui iU'c not 
limited to. IL-8. GRO-a. GRO-p. GRO-r NAP-2. IP-U). MlP-la. MIP-p. PF4. and .MCP 
1. 2. and .3 
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In order lo use a compound of Formula (I) or u phamiaccuiicaJh- acceptable salt ihcrcol 
in ihcrapy, it will normally be formulated inio a pharmaceutical composition in accordance with 
standard pharroaceuUcal practice. This invcnUon. ihcrelbrc. also relates to a phamiaceuiicaJ 
composition comprising an effective, non-ioxic amount of u compound of Formula f I) and a 
pharmaceuUcally acceptable carrier or diluent. 

Compounds of Formula (I), pharmaceutical ly atxcptablc salK thereof and 
pharmaceuuca! composiuons incorporaung such may conveniently be administered by any of 
the routes conventionally used for drug admmisiraiion, for in.stancc. orally, topically, 
parenterally or by inhalation. The compounds of Formula (I) may be admini.stcred in 
conventional dosage forms prepared by combining a compound of Formula (I) with standard 
phannaceutical carriers according to convenUonal priKcdures. The compounds of Formula (I) 
may also be administered in convenuonal dosages in combination with a known, second 
therapeuUcally active compound. These procedures may involve mixing, granulating and 
compressing or dissolving the ingredients as appropriate to the desired preparation. It will be 
appreciated that the form and character of the pharmaceuUcally acceptable character or diluent is 
dictated by the amount of active ingredient with which it is to be combined, the route of 
adminisirauon and other well-known variables. The camerts) must be "acceptable" in the 
sense of being compatible with the other ingredients of the formulauon and not deleterious m 
the recipient thereof. 

The pharmaceutical carrier employed may be. Ibr example, cither a .solid or liquid. 
Exemplary of solid carriers arc lactose, teira alba, sucro.sc. talc, gelatin, agar, pectin, acacia, 
magnesium .stearate, stearic acid and the like. Exemplar\ oi liquid carriers are syrup, peanut 
oil. olive oil. water and the like. Similarly, the carrier or diluent may include time delay 
material well known to the art. such as glyceryl mono-stcaraio or gl.vcer>'l di.stoarjtc alone or 
with a wax. 

A wide variety of pharmaceutical form.s can ho employed. Thus, if a .solid earner i.s 
used, the preparation can be labletcd. placed in a hard yclaiin cap.sule in p<nvdcr or pellet form 
or in the form of a tfochc or lozenge. The amount of .s(»lid carrier will var>' widely but 
preferably will be from about 2.Smg. to about Is;. When a liquid canicr is used, the preparation 
will be in the form of a syrup, cmul.sion. .soft gelatin cap.sulc. .sterile iniectahle liquid .such a.s an 
ampule or nonaqueous liquid su.spension. 

Compounds of Formula (I) may be admini.<;tcrcd topically, that is by non-.sysiemic 
adminisu^aiion. This includes the application of a compound of Formula (I) exicmally to the 
epidemiis or the buccal cavity and the insullaiion of such a compound into the ear. eye and 
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nosc, such thai ihc compound docs noi significanily cnicr the blood sircam. In conirasi. 
systemic adminisu-aiion rclcrs to oral, intravenous. inu*apcriionea) and intramuscular 
adminisu^tion. 

5 Fonnulauons suitable lor topical administration include liquid or semi-liquid 

preparations suitable for penetration through the skin to the site of inllammation such as 
liniments, lotions, creams, ointments or pastes, and drops suiublc for administration to the 
eye, ear or nose. The active ingredient may comprise, tor topical adminisu-ation, from ().(K)I% 
lo 10% w/w, for instance from 1% to 2% by weight of the Formulation. It may however 

10 comprise as much as 10^ w/w but preferably will comprise less than 59r w/w, more 
preferably from 0. 1% to 1% w/w of the Formulation. 

Lotions according lo the present invention include those suitable for application to the 
skin or eye. An eye lotion may comprise a sterile aqueous solution optionally containing a 
15 bactericide and may be prepared by methods similar to those for the preparation of drops. 

Lotions or liniments for application to the skin may also include an agent to hasten drying and 
to cool the skin, such as an alcohol or aceuine, and/or a moisturizer such as glycerol or an oil 
such as castor oil or arachis oil. 

20 Creams, oinmients or pastes according U) the present invention arc semi-solid 

formulations of the active ingredient for external application. They may be made by mixing the 
active ingredient in finely-divided or powdered form, alone or in solution or suspension in an 
aqueous or non-aqueous fluid, with the aid of suitable machinery, with a greasy or non-greasy 
base. The base may compri.sc hydrtKarbons such as hard, .soft or liquid paraffin, glycerol. 

25 beeswax, a metallic .soap: a mucilage: an oil of natural origin .such as almond, corn, arachis. 
ca.stor or olive oil: wool fat or its derivatives or a fauy acid .such as steric or oleic acid together 
with an alcohol .such as propylene glycol or a macn)gcl. The formulation may incorporate any 
.suitable surface active agent such as an anionic, cationic or non-ionic surfactant .such as a 
sorbitan ester or a polyoxycthylcnc derivative thereof. Suspending agents such as natural 

30 gums, cellulose dcrivaiivos or inorganic materials such as silicaceous .silica.s. and other 
ingredients .such as lanolin, may al.so be included. 

Drops according lo the present invcniion may comprise sterile aqueous or oil) solutions 
or suspensions and may be prepared by di.s.solving the active ingredient in a suitable aqueous 
35 solution of a bactericidal and/or fungicidal agent and/or any other .suitable preservative, and 
preferably including a surface active agent. The resulting solution may then be clarified by 
filtration, transferred to a .suitable container which is then sealed and sterilized by autoclaving 
or maintaining at 9K- 1(X)*C. for half an hour. Alternatively, the solution may be .sterilized by 
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liliraiion and iranslerrcd lo ihc container by an asepUc technique. Examples of bactericidaJ ajid 
lungicidal agents suitable lor inclusion in the drops arc phcnylmciruric nitrate or acetate 
(().(K)2%). benzalkonium chloride (0.01%) and chiorhextdinc acetate (0.01%). Suitable 
.solvents for the prcparaUon of an oily solution include glycerol, diluted alcohol and propylene 
glycol. 

Compound.s of formula (I) may be admini.siered parenterally. that is by inuavenous. 
inu-amu.scular. subcutaneous inu-anasal, inuarecial. inuavaginal or inu-aperiioneal 
admini.sirauon. The subcutaneous and intramuscular forms of parenteral adminisirauon are 
generally preferred. Appropriate dosage forms for such administration may be prepared by 
conventional techniques. Compounds of Formula (I) may also be administered by inhalation, 
that is by intranasal and oral inhalation adminisvation. Appropriate dosage forms for such 
administraiion. such as an aerosol formulation or a metered dose inhaler, may be prepared by 
conventional techniques. 

For all methods of use disclosed herein for the compounds of Formula (I), the daily 
oral dosage regimen will preferably be from about 0.0 1 to about 80 mg/kg of total body 
weight. The daily parenteral dosage regimen about 0.001 to about 80 mg/kg of total body 
weight. The daily topical dosage regimen will preferably be from 0. 1 mg to 150 mg. 
administered one to four, preferably two or three times daily. The daily inhalaUon dosage 
regimen will preferably be from about 0.01 mg/kg to about I mg/kg per day. It will also be 
recognized by one ol skill in the an that the optimal quantity and spacing of individual dosages 
of a compound of Formula (I) or a pharraaccutically acceptable salt ihercol will be determined 
by the nature and extent of the condiUon being u^tcd. the lomi. n)uic and site of 
adminisUTdtion. and the particular patient being treated, and that such optimums can be 
determined by convcniiiinal techniques. It will also be appreciated by one of skill in the art thai 
the optimal course of treatment, i.e.. the number of doses of a compt)und of Formula (I) t>r a 
pharmaceuucall y acceptable salt thereof given per day for a defined number of days, can be 
a.sccnained by iho.so .skilled in the an using conventional cour.se of trcaunent determinauon 
tests. 

The invention will now be described by rclercncc lo the lollowiny biological examples 
which arc merelx illusu-aiive and arc not U) be con.sirucd as a limiuition of ihc .scope of the 
present invention. 



BIOLQGICAI, EXAMPLES 

The IL-K. and Gro-a chemokme inhibiuor>- effects of compounds of the pre.seni 
invention werc detcmiined by the following in vitro assay: 
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Receptor Binding Assays: 

I»25i) iL-g (human recombinant) was obtained from Amcrshani Corp., Arlingiiin 
Heights, IL. with specific activity 2(KX) Ci/mmol. Gro-o was obtained from NEN- New 
England Nuclear. All other chemicals were of anaJyUcal grade. High levels of recombinani 
human IL-8 type a and P receptors were individually expressed in Chinese hamster ovarv cells 
as described previously (Holmes, et aL Science, 1991. 253, 1278). The Chinese hamster 
ovary membranes were homogenized according to a previously described protocol fHaour ct 
al.,JBiol Chem., 249 pp 2195-2205 (1974)). Except that the homogcnization buffer was 
changed to lOmM Tris-HCL. ImM MgS()4. 0.5mM EDTA (ethylene-diamineteu-a-acetic acid) 
ImMPMSF (a-toluenesulphonyl fluoride). 0.5 mgA- Leupeptin, pH 7.5. Membrane protein 
concenuation was determined using Pierce Co. micro-assay kit using bovine serum albumin as 
a standard. Al\ assays were performed in a 96-well micro plate format. Each reaction mixture 
contained » 25, jL-g (0.25 nM) or 125, oro-a and 0.5 ug/mL of IL-8Ra or 1 .0 ug/mL of IL- 
8RP membranes in 20 mM Bis-Trispropane and 0.4 mM Tris HCI buffers. pH 8.0. containing 
1.2 mM MgS04. 0.1 mM EDTA. 25 mM NaCI and 0.03% CHAPS. In addition, drug or 
compound of interest was added which had been pre-dissolved in DMSO so as to reach a final 
concenu^iion of between 0.01nM and 100 uM. The assay was initiated by addition of «25i. 
IL-8. After 1 hour at room temperature the plate was harvested using a Tomtec 96-welI 
harvester onto a glass fiber filteimat blocked with 1 % poIyethylenimine/0.5% BSA and wa.shcd 
3 limes with 25 mM NaCl. 10 mM TrisHCl. I mM MgS04. 0.5 mM EDTA. 0.03 ^ CHAPS. 
pH 7.4. The filter was then dried and counted on ihc Beiaplate liquid scinUllauon counter. The 
recombinant IL-8 Ra, or Type I. receptor is aist) referred to herein as the non-pcrmissivc 
receptor and the recombinant IL-8 Rp. or Type II. receptor is referred 10 as the pcmiissivc 
receptor. 



All of the exemplified compounds of Formulas (I) to (III) noted herein in the SynihctiL 
Chemisu-y Section, of Examples I to 1 50 plus the additional purcha.scd compounds 
demonstrated an ICso from about 45 to about <1 ng/mL in the pcrmi.s.Nivc models for IL-K 
receptor inhibition. All of these comptiunds were also found to he mhibiiors of Gn.-j hindini: 
at about the .same level. The compound I -f 2-Carhoxyphenyl)-3-(4-chloro-2- 
methylphcnyOurca was found to be active at about 75 Mg/mL. 

The following compounds, generally tested at levels of up to 45 M{i/mL were lound li. 
not demonsmtte levels of IL-8 receptor anugonism within the criicna .sot forth above at the 
dosage levels tested. These compounds arc: 

l-(4-Chloro-alpha.alpha.alpha-u-inuoro-3-U)lyl)-3-l2-(4-chlorophenyl)thio|-5- 
chlorophenyl urea 
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I-(6-Chloro-aIpha,aIpha,aIpha-irifluoro-3-iolyI)-3-I2-(4-chIorophenoxy)-5- 
chlorophenyljurea 

l-(2-Mercapiophenyl)-3-phenyI-2-thiourea 
l-(2-HydroxyphenyI)-3-phenyl-2-thiourea 
5 3.3'-(Carbonothioyldiiinino)bis(4-hydroxybenzoic acid] 
in,m'-( 1 ,3-thiouiieylene)di(4-hydFoxybenzoic acid) 
l-(2-ToIyl)-3-(3-chloro-6-hydroxyphenyI)-2-thiouiea 
l-((2-Hydroxy-4-aminophenyI)]-(3-phenyl)-urea 
N-(2-Carboxy-4-trinuroinethylpheny])-N'-(3-chlorophenyl)urea 
1 0 N-(2-CarboxyphenyI)-N-(2,5-dichlorophenyl)uiea 

1- (2-Carboxyphenyl)-3-(2-Chloro-5-trifluoromethylphenyI)urea 

2- [2-[3-(4-Bromophenyl)ureidoJ-4-irifluoromethylphenoxyJbenzoicacid; 
2-[2-(3-(4-Ch]orophenyl)ureido]phenoxy]benozicacid 

2-(2-[3-(4-Chloro3-(trifluromethyl)phenyl)ureido]phenoxyJbeno2icacid 
15 N- (2-Hydroxyphenyl) -N'-phenyl urea 

N-I2-Hydroxy-5-(methoxycarbonyl)phenyll.N*-phenylurea 

N-[4-Carboxy-2-hydroxyphenyl}-n'-phenyIurea 

N-(2-Hydroxy-4-niirophenyI)-N'-(4-nitrophenyI)urea; 

I -(2-CarboxyphenyI)-3-(2.6-xylyl)urea 
20 1 -(6-Carboxy-2.4-dichlorophenyI)-3-(2,4.6-trichIorophenyI)urea 

l-(2-Carboxyphenyl)-3-(2.5-dimeihoxyphenyl)urea 

1 -(2-Cart>oxyphenyI )-3-(2-methyIphenyI)urca 

l-I(2-HydroxyphenyI)-3-(2-methyl)-5-nitrophenylJurea 

I-(2.5-DichlorophenyI)-3-(2-hydroxy-4-niirophenyl)urea 
25 1 -(2-Carboxyphenyl)-3-(4-chIoro-2-methylphenyI)urea 
N-(2-phenylsulfonylaininopheny]-N'-phenyIurea 
N-(2-Hydroxy-4-nitrophenyl)-N'-(4-ethoxycarbonylphcnyI)urca 
N-(2-Hydroxy-4-nitrophenyI)-N'-(2-ethoxycarbonylphenyl)urea 
N-(2-Hydroxy-4-niirophenyl)-N'-(3-ethoxycarbonylphenyl )urca 
30 N-(2-Hydroxy-4-nitrophenyI)-N-(4-phenylphenyl)urea 
N-(2-Hydroxy-4-nitrophenyl)-N'-(4-phenoxyphenyl)urea 
N-(2-Hydroxy-4-niirophenyl)-N'-(4-propyIphenyl)urea 

N-(4-Trinuromethyl-2-(4-nitrobenzenesulfonyI)aminol-N*-phcnyIurca 
N-(3-Carboxyphenyl)-N'-2-hydroxy-4-nilrophenyl)urea 
35 N-(4-Trinuromethyl-2-(methyIsulfonyl)amino]-N-phenylurca 
N-{2-Hydroxy-4-nitrophenyl)-N'-f2-(isopropyl)phenyl)urea 
N-(2-Hydroxy-4.nilrophenyl)-N-(2.6-diraethylphenyl)urea 
N-(2-Hydroxy-4-niirophenyl)-N*-(2-nuoro-5-niirophenyJ)urea 
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N-(2-Hydroxy-4-niirophenyI)-N*-(2-chloro-5-lrifluromcihylphcnyl)urca 
N-(2-Hydr()xy-4-nilrophenyl)-N'-(2-melhoxy-4-niirophcnyl)urca 
N-(2-Hydroxy- 1 -napthyl)-N'-(2-phenylphenyl)urea 
N-(2-Hydroxy-5-eihylsulfonylphenyl)-N-(2-bromophcnyl)urca 
5 N-(2-hydroxy 3,4 dichlorophenyi )-N'-(4-phenylphcnyl)urca 
N-(2-hydroxy-3-naphthyl>-N'-(2-mcihoxyphenyl)urea 
N-(2-hydroxy-3-naphihyl)-N*-(2-phenylphenyl)urea 
N-(2-Hydroxy-3-naphlhyl)-N'-(4-meihoxyphenyl)urca 
N-(2-Hydroxy-3-naphthyl)-N'-(3-trinuoromeihylphenyl)urea 

10 N-(2-Hydroxy-3-naphlhyl)-N'-(4-phenylphenyl)urea 

N-(2-(2-Carboxyphenylsulfonylamino)phenyIJ-N'-(2-hromophcnyl)urca 
N-(2-Hydroxy-3-phenylphenyl)-N-(2-nieihoxyphenyl)urea 
N-(2-Hydroxy-3-phenylphenyI)-N'-(4-methoxyphenyl)urea 
N-(2-Hydroxy*3-phenylphenyl)-N'-(3-triflouroinethylphenyl)urca 

15 N-(2-Hydroxy-3-phenylphenyI)-N'-(2-phenylphenyl)urea 
N-(2-Hydroxy-3-phenylphenyl)-N'-(4-phenylphenyl)urea 
N-I2-[(2,5-Dichloroihien3-yl)suIfonylamino]phenylI-N'-(2-bromophenyl)urca 
N-(2-Hydroxy,3,4-dichlorophenyl)-N -(2,4 dimeihoxyphenyDurea 
N-(2.Hydroxy,3,4-dichlorophenyl)-N'-(2-chloro-5-trinoromclhylphcnynurca 

20 N-(2-Hydroxy-3-naphihyl)-N'-(2.4 dimeihoxyphenyDurea 

N-(2-Hydroxy-3-naphlhyl)-N-(2-chloro-5-lrinuoronieihylphenyl)urca 
N-(2-Hydroxy-3 phcnylphenyl)-N'-(2,4-dimcihoxyphcnyl)urca 
N-(2-Hydroxy-4MSopropylphcnyl)-N-(2,4-diinclhoxyphcnyl)urca 
N-(2-Hydrc>xy-3-phcnylphenyn-N*-{2-chloro-5-lrilluoromcihylphcnyl)iirc^^ 

25 N-(2-Hydroxy-5-niirophenyIVN*-(2.4-dimeihoxyphenyI>urca 

N-(2-Hydroxy-5-niimphenyl)-N'-(2-chh>m-5-lriflu()ronieihylphcnyl)urcu 
N-(2-Hydroxy-3-cyanophenyn-N*-(4-mcihoxyphcnyl)urca 
N-(2-Hydroxy-3-cyanophcnyl)-N'-(4-phcnylphcnyl)urca 
N-(2-Hydroxy-3-cyanophenyl)-N*-C2.4 dimclhoxyphcnyl lurca 

30 N-(2-Hydroxy-3-cyanophenyl)-N'-(2-chloro-5-irinuorooicihylphcnyl)urca 
N-(2-Hydroxy- 5-phenylphcnyl)-N'-(2-meihoxyphcnyl)urca 
N-(2-Hydroxy- 5-phcnylphenyl)-N'-(4-mcLhoxyphenyI)urca 
N-f 2-Hydroxy- 5-phcny|phenyI )- N*-(3-lrinuoromeihylphcnyI )urca 
N-f2-Hydroxy- 5-phcnylphenyl)-N'-(2-phcnylphcnyhurca 

35 N-(2-Hydroxy-5-phenyIphcnyl)-N'-(4-phcnylphcnyl)urca 

N-{2-Hydroxy-5-phcnylphenyl)-N*-(2.3-dichlorophcnyI)urca 

N-(2-Hydroxy-5-phcnylphcnyI)-N-{2,4-dimelhoxyphcnyr)urca 

N-(2-Hydroxy-5-phcnylphenyl)-N-(2-chloro-5-irinuoromclhylphenyl)urca 
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N-(2-Hydroxy-5-cthyIsullonyIphcnyI)-N'-(4-mcihoxyphcnyJ)urca 

N-r2-Hydroxy-5-eihyIsullonylphcnyl)-N'-(3-irinuor(;mcihylphcnyl)urca 

N-f2-Hydroxy-5-eihyIsuironylphcnyl).N'-(2-phcnylphcnyl)urca 

N-f2-Hydroxy-5-eihylsullbnylphenyl).N'-(4-phenyIphcnyl)urca 

N-(2-Hydroxy-5-ethylsull«nyIphenyl)-N'-(2.4-dimcihoxyphenyI)urea 

N-(2-Hydroxy-5-eihyLsull»nylphcnyI)-N-(2-chlor(K5.lrinuoromeihyIphenvl)urea 
N-f2-Hydraxy-3.4-dichlorophcnyl|-N'-f2.4 dimeihoxyphcnyl| urea 

N-(2-Hydroxy-3.4-dichlorophcnyl|-N-(2-chh,ro.5-irinu«mmcihylphenvl|urca 
N-f2-Hydroxy-3-naphihyl|-N'-|3-irinuoromeihylphcnyl) urea 

Chemotaxis A^ft^y ; 

nie in vitro inhibiioiy properties of ihese compounds were determined in the 
neutrophil chemotaxis assay as described in Current Protocols in Immunology, vol I. Suppl 
1 . Unit 6. 1 2.3.. whose di.sch«urc is incorporated herein by rcferencc in its cniirety 
Neutrophils where isolated from human blood as described in Cuneni Protocols in 
Immunology Vol I. Suppl I Unit 7.23. 1 . who.se disclosure is incorporated herein by 
reterencte m its entirety. The chemoattractants IL-«. GRO-a. GRO-p. GRO-y and NAP.7 
where placed in ti,e bottom chamber of a 48 muUiwell chamber (Neuro Probe. Cabin John 
MD) at a concentration between 0. 1 and 10() nM. The two chambers where .separated by a* 
Sum polycarbonate lllier. When compounds of th.s invention were te.sted. thev where mixed 
with ti,e cells (0.(K)1 - KMX) nM) ju.st prior to the addition m the cells to the upper chamber 
Incubauon was allowed to prix:ccd lor between about 4.5 and 90 min at about ^7<'C in a 
humidified incubator wiUi 5^ CO,. At the end of U,e incubat.on ponod. the polvcarbona.c 
membrane was removed and the top side wa.shed. the membrane wa.s then .sia.ncd usmg the 
Dill Quick staining protoci>I (Baxter Products. McGaw Park. IL. USA». Cell which had 
chcmotaxcd to the chemokine were visually counted using a micro.scope. Generally fi.ur 
I.cld.s where counted for each .sample. U,e.se number where averaged to five the averaoe 
number of cells which had migrated. Each .sample wa.s tested in triplicate and each compound 
repeated at least four t.me.s. To certain ccIKs (po.si.ive control cells, mi compound was added 
these cells repre.scnt the maximum chcmotactic response of the cells. In the ca.se where a 
negative control (unstimulated) was desired, m chemokine was added to the bouom chamber 
The dUlerence between the positive control and the negative control represents the chemouiciic 
activiiv of the cells. 



Elasta.se Rplna.se Assay 

Hie compounds ol this invention where tested for their abilitv to prevent Elasta.sc 
release from human neutrophils. Neutrophils where isolated from human blood as described in 
Current Protocols in Immunology Vol I. Suppl I Unit 7.23. 1. PMNs O.XK x I0<=> cells 
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suspended in Ringer's Soluiion (NaCI 1 18; KCI 4.56, NaHC03 25. KH2P04 1.03. Glucose 
II . I . HEPES 5 mM, pH 7.4) where placed in each well of a 96 well plaic in a volume ol 50 
ul. To this plaie was added the test compound (O.(X)l - I (XX) nM) in a volume ol' 50 ul, 
Cytochalasin B in a volume of 50 ul (2()ug/ml) and Ringers buffer in a volume of 50 ul. 
These cells where allowed to warm (37 «C. 5% C02, 95% RH) for 5 min before IL-8. 
GROa. GROP, GROyor NAP-2 at a final concentration of O.OI - KXM) nM was added. The 
reaction was allowed to proceed for 45 min before the 96 well plate was cenuifugcd (8(K) xg 5 
min) and 1(X) ul of the supernatant removed. This suppematant was added to a second 96 well 
plate followed by an artificial elastase subsuate (MeOSuc-Ala-Ala-PrtvVal-AMC, Nova 
Biochem. La JoUa. CA) to a final concenu^aiion of 6 ug/ml dissolved in phosphate buffered 
saline. Immediately, the plate was placed in a fluorescent 96 well plate reader (Cytofluor 2350, 
Millipore. Bedford, MA) and data coUecied at 3 min intervals according to the method of 
Nakajima et al J. Biol Chem 224 4027 ( 1979). The amount of Elastase released from the 
PMNs was calculated by measuring the rate of MeOSuc-Ala-Ala-Pro- Val- AMC degradation. 

The above description fully discloses the invention including preferred embodiments 
thereof. Modifications and improvements of the embodiments specifically disclosed herein arc 
within the scope of the following claims. Without further elaboration, it is believed that one 
skilled in the are can, using the preceding description, utilize the present invention lo its fullesi 
extent. Therefore the Examples herein arc to be consuued as merely illustrative and noi a 
limitation of the scope of the present invention in any way. The embodiments of the inveniiim 
in which an exclusive properly or privilege is claimed are defined as follows. 
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I A mcUiod of treating a chemokinc mediated disease state, wherein the chcmokine binds 
to an IL-8 a or p receptor in a mammal, which comprises admini.stering lo .said mammal an 
effective amount of a compound of the formula: 




wherein 

X is oxygen or sulfur: 

R is any functional moiety having an ionizable hydrogen and a pKa of 10 or less: 

R I is independenUy selected from hydrogen: halogen: nitro: cyano: halosubstituted C | . i o 
alkyl: C mo alkyl: C2. 1 0 alkenyl: C 1 . 1 0 alkoxy: halosubstituted C 1 . 1 0 alkoxy: azide: 
S(0)tR4: hydroxy: hydroxy CMaUcyl; aryl; aryl C1-4 alkyl: aryloxy: aryl C1.4 alkyloxy: 
heieroaryl: heteroarylalkyl: heterocyclic, heterocyclic Cj^yl: hcicroaryl C 1 .4 aJkyloxy: 
aryl C2- 10 alkenyl: heieroaryl C2. 10 alkenyl: heterocyclicC2- 10 alkenyl: NR4R5: C2-|() 
alkenyl C(0)NR4R5: C(0)NR4R5: C(0)NR4R i(); S(0)3H: SCO.^Rr: C| . m) alkyl ' 
C(0)R 1 1 : C2. 10 alkenyl C(0)R 1 1 ; C2- 10 alkenyl C(0)OR 1 1 : C(0)R 1 1 : C(0)OR 1 2: 
0C(0) Ri I : NR4C(0)R 1 1 : or two R 1 moieUes together may form 0-(CH2)sO- or a 5 u» 6 
membercd unsaturated ring: 

I is 0. or an integer having a value of I or 2: 

s is an integer having a value of I to 3: 

R4 and R5 are independently hydrogen, optionally substituted C | .4 alkyl. optionally 

subsuiuicd aryl, optionally .substiluicd aryl C | -4alkyl. opiionally subsuiuicd hctort»aryl. 
optionally substituted heteroaryl Ci.4alkyl. heterocyclic, hcicnicyclic C 1 .4 ulkxi. m R4 
and R5 together with the niuogen to which they arc attached lorm a 5 to 7 member nns: 
which may optionally compri.se an additional hetcroatoni sclccied I rom O/N/S: 

Y is independently .selected fr»>m hydrogen; halogen: nimi: cyano: halosubsiiiuied C'l. i(» alkyl; 
C I . M) alkyl: C?- 10 alkenyl: C | . 10 alkoxy: halosub.stituied C 1 . 1 0 alkoxy: a/.ido: St ( )»|R4: 
hydroxy: hydroxyCi^alkyl: aryl: aryl C1-4 alkyl: aryloxy: arylCM alkyli)xy: heioroan l: 
heteroar>'lalkyl: heieroar>'lC | .4 alkyloxy: heienK-yclic. hcterocvclicC i-4alkyl: ar\ I C"2- 1(» 
alkenyl: heteroaryl C2- 1() alkenyl: heten)cyclicC2. 10 alkenyl: NR4R5: C2. 10 iUkcn> I 
C<0)NR4R5: C(0)NR4R5: C(OlNR4R |(): S(0)3H: S(0)3Rj<: d. 10 alkyl C(0)R ]\: 
C2- 1(» alkenyl C(0)R 1 1 : C2- 10 alkenyl C(0)OR 1 1 : C(0)R ] 1 : C(0)OR 1 2: OCiOi R 1 1 : 
NR4C(0)R 1 1 : or two Y moieties together may Ibmi 0-(CH2).sO- or a 5 to 6 membercd 
unsuiuraied ring: 

n is an integer having a value of I 10 3: 
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m is an integer having a value ot I to 3: 
R8 is hydrogen or C | .4 alkyi: 
R|0 is Ci. 10 alkyI C(0)2R8: 

Rl 1 is hydrogen, C1.4 alkyI, opiionally subsuiuicd aryl, optionally subsiiiuicd aryl Ci-4aikyl, 
5 optionally subsiiluied heicroaryl, opiionally substituted heteroaryl C i ^alkyl, optionally 
substituted heterocyclic, or optionally substituted heterocyclic Ci-4alkyl: 
R12 is hydrogen, C mo alkyl. optionally substituted aryl or opiionally subsiiiuied aryialkyl: 
or a pharmaceuiically acceptably salt ihereol'. 

10 2. The method according to Claim I wherein the ionizable hydrogen has a pKa of 3 to 10. 

3. The method according to Claim 2 wherein R is hydroxy, carboxylic acid» thiol. •SR2 
.OR2, -NH.C(0)Ra, •C(0)NR6R7. -NHS(0)2Rb- -S(0)2NHRc, NHC(X)NHRb. or 
letnizolyl; 

15 wherein R2 is a substituted aryl, heteroaryl. or heterocyclic moiety which ring has the 

functional moiety providing the ionizable hydrogen having a pKa of 10 or less: 

R6 and R7 are independenUy hydrogen or a C 1 .4 alkyl group, or R^ and R? together 
with the niu^ogen to which they are attached fontn a 5 to 7 member ring which ring may 
optionally contain an additional hetcroaiom which heicroaiom is selected from oxygen, nitrogen 

20 or sulfur; 

Ra is an alkyK aryh aryl Ci.4alkyl, heteroaryl. hcicroar>'l C|.4alkyl, heterocyclic, or a 
heterocyclic Ci.4alkyl moiety, all ol which may be optionally subsiiiuied; 

Rb is a NR6R7, alkyl, aryl. arylC|-4alkyl, arylC2-4alkcnyl. heteroaryl. 
heteroarylCMalkyK heieroar>'IC2-4 alkcnyl. hcicriKryclic, heterocyclic C|-4alkyi. hcierocyclic 
25 C2-4alkenyl moiety, camphor, all of which may be optionally .substituted one 10 three iimcs 
independently by halogen: nitro: halo.subsiituied C1-4 alkyl: C1.4 alkyl: C| -4 alki>xy: 
NR9C(0)Ra: C(0)NR6R7. S(0>3H. or C(0)OC | .4 alkyl: 

R9 is hydrogen or a C 1-4 alkyl: 

Rc is alkyl, aryl. arylC|.4alkyl. arylC2-4alkcnyL hcicroaryl. hcieroar>'IC|.4alkyl. 
30 hcicroarylC2-4alkenyl. hcierocyclic. hcierocyclic C i -4alkyl. or a heterocyclic C2-4alkcnyl 

moiciy. all of which may be opiionally subsiiiuied one m ihrcc limes indcpendcnily by halogen, 
nilro, halosubsiiluied Ci-4 alkyl. C| -4 alkyl. C1-4 alkoxy. NRc)C(0)Ra. C(0)NR6R7. 
S(0)3H. or C(0)0C|-4 alkyl 

35 4. The method according 10 Claim 3 wherein the R2 is optionally sub.siiiuicd one to three 
times by halogen, nitro. halo.subsiituied Ci- 10 alkyl. Cj-ioalkyLCi-jo alkoxy. hydroxy. 
SH. -C(0)NR6R7, -NH-C(0)Ra, -NHS{0)Rb, S(0)NR6R7. C(0)0R8, or a icirazolyl ring. 
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5. The meihod according lo Claim 3 wherein R is OH. -NHS(0)2Rb or C(0)OH. 

6 The meihod according u> Claim I wherein R | is halogen, cyano. niiro CF3 
C(0)NR4R5. alkcnyi C(0)NR4R5. C(0) R4R10. alkenyl C(0)0Ri2. heieroaryl. ' 
5 hetcroarylalkyi , hctcroaryl alkenyl. or S(0)NR4R5. 

7. The method according lo Claim I wherein Y i.s halogen. C1.4 alkoxy. optionally 
sub.siuuied aryl. optionally .subituiuied arylalkoxy. methylene dioxy, NR4R5. thioC|.4alkyl. 
ihioaryl, halo.subsUiuied alkoxy. optionally substituted C j -4alkyl. hydroxy alkyi 

10 

«. The method accordmg to Claim I wherein R is OH. SH. or NHS(0)sRb and R| is 
sub.suiuted in the 3-posiUon. the 4- position or di subsUiuted in the 3,4- position by an electron 
withdrawing moiety. 

15 9. The compound according to Claims I or « wherein Y is mono-sub.siiiuted in the 2'- 
posiuon or 3'- posiUon, or is disubstiiuted in the T- or 3'- position of a monocyclic ring. 

10. The compound according to Claims 1 . 8 or 9 wherein n amd m arc each equal to 1 or 
more. 

11. The method according to Claim 1 whercin R is a carboxylic acid, and R | is hydrogen, 
or R 1 i.s substituted in the 4-po.silion. 

1 2. The method according to Claim 1 whercin the mammal is alllicicd wiih a chcmokinc 
mediated di.sea.sc .selected f rom p.soria.sis. or atopic dennaiiii.s. asthma, chronic obsiruciive 
pulmonary di.sea.sc. adult rc.spirauiry di.strc.ss .syndrt.nie. arthriii.s. inllammau.rN' bowel di.sca.sc. 
Cri)hn s di.sca.se, ulcerative colitis, .sepuc .shock, cndoioxic .shock, gram ncgaiivc .sepsis, lox.c 
shtKk .syndn)me. .stroke, cardiac and renal rcpcrlusion injury, glomcnilo-nephrius. or 
thnimbosis. alzheimers di.sease. graft vs. host reaction, or allograft rejecuons. 

1 3. The method according «,> Claim I whercin the compound, or a pharmaceuiically 
acccpalabic .SiJi is: 



20 



25 



.30 



.N-(2-Hydrox>-4-imn)phen\'l)-N.(2-mcih()xyphcnyl)urea 
N-(2-Hydn)xy-4-nilr()phenyl)-N-(2-bromophcnyl)urca 
3.'5 N-C2-Hydroxy-4-nitrophcnyl)-N-(2-phcnylphenyl)urca 

N-f2-Hydroxy-4-niirophenyl)-N'-(2-mcthylthiophcnyl)urea 
N-(2-Hydroxy-4-nitrophenyl)-N'-(2.3-dichlorophcnyl)urea 
N-f2-Hydroxy 4-niiro phenyl) N -(2-chloro phenyl) urea 
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N-(2-Hydroxy-4-niirophcnyl)-N'-(2.3-mcthylcncdioxyphenyl)urca 
N-(2-Hydroxy-4-nitraphcnyl)-N-(2-mcih()xy-3-chlorophenyl)urea 
N-(2-hydroxy 4-niiro phenyl) N -(l-phenyloxy phenyl) urea 
N-(3-Chloro-2-hydroxyphenyI)-N'-{bromophenyI)urea 
5 N-(2-Hydroxy-3-gIycincmeihylesiercarbonylphenyI)-N'-(2-bromophcnyl)urea 
N-(3-Niiro-2-hydroxyphcnyl)-NX2-bromophenyl)urea 
N-(2-Hydroxy-4-cyanophenyl)-N-(2-bromophenyI)uTea 
N-{2-Hydroxy-3,4-dichlorophenyl)-N*-(2-bromophenyl)urea 
N-(3-Cyano-2-hydroxyphenyl)-N'-(2-bromophenyI)urea 

\{) N-(2-Hydroxy-4-cyanophenyl)-N'-(2-meihoxyphenyI)urea 
N-(2-Hydroxy-4-cyanophenyl)-N'-(2-phenylphenyl)urea 
N-(2-Hydorxy-4-cyanophenyl-N-(2.3-dichlorophenyl)urea 
N-(2-Hydroxy-4-cyanophenyl)-N'-(2-methylphenyl)urea 
N-(2-Hydroxy-3*cyano-4-methylphenyl)-N'-(2-bromophenyl)urea 

15 N-(4-Cyano-2-hydroxyphenyI)-N-(2-lrifluoromeihylphcnyl)urca 
N-(3-Trifluoromethyl-2-hydroxyphenyl)-N'-(2-bromophenyI)uiea 
N-(3-PhenylaminocarbonyI-2-hydroxyphenyl)-N'-(2-broraophenyl)urea 
N-(2-hydroxy 4-niiro phenyl) N*-(2-iodo phenyl) urea 
N-{2-hydroxy 4-nilro phenyl) N*(2-bromo phenyl) thiourea 

20 N-(2-phenylsulfonamido)-4-cyanophenyl-N*(2-bromo phenyl)urea 

(E)-N-13-[(2-Aminocarbonyl)eihenyl]-2-hydroxyphenyl]-N'-(2-bromophenyl)urea 
N-(2-Hydroxy.3.4-dichlorophenyl)-N'-(2-mcihoxyphcnyl)urea 
N-(2-Hydroxy.3.4-dichlorophenyl)-N-(2-phenylphenyl)urea 
N-(2-Hydmxy-3.4-dichIorophenyl)-N*-(2.3-dichlorophenyl)urea 

25 N-(2-Hydroxy-5-niU'opheny!)-N'-(2,3-dichlorophcnyl )urea; or 
N-(2-Hydroxy-3-cyanophenyI)-N-(2,3 dichlorophcnyDurea. 




30 E is opiioiially sclccicd Irom 
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♦ : ihc asierix • dcmning 

poini of atiachmeni of the ring; wherein ai least one E ring is present: 

or a pharmaceutically acceptably salt thereof. 

1 5. A pharmaceutical composition comprising a compound according to Claim 14 and a 
pharmaceutically acceptable carrier or diluent. 

16. A method of treating a chemokine mediated disease state, wherein the chemokine binds 
to an IL-8 o or p receptor in a mammal, which comprises administering to said mammal an 
effective amount of a compound of the formula according to Claim 1 4. 

17. A compound of the fonnula: 



wherein 

X is oxygen «r sulfur: 

R is any functional moiety having an ionizabic hydrogen and a pKa ol 10 or less: 

R| is independently selected from hydrogen: halogen: niu-o:cyaro: halosubsiiiuted Cmo 
alkyl: Ci - lo alkyl: C2-|() alkenyl: C|-i() alkoxy: halosubsiiiuicd Ci- 1() alkoxy: azidc: 
S(0)|R4: hydroxy: hydroxyCi^kyl: aryl: aiyl Cm alkyl: aryloxy: arylC|.4aIkyl<)xy: 
hciemaryl: heieroaiylalkyl: heten>cyclic. hetcrucyclicCi-4alkyl: hcicroanrlCi -4 alkyloxy; 
aiyl C2. 10 alkenyl: heieroaiyl C2. 10 alkenyl: heterocyclicCi- 10 alkcnyl: NR4R5: |o 
alkenyl C(0)NR4R5: C(0)NR4R5: C(0)NR4Rl(): S(0)3H: S(0)3R8: Ci.|(> alkyl " 
C(0)R 1 1 : C2- 10 alkenyl C(0)Ri i : C2. 10 alkenyl C(0)OR 1 1 : C(0)R 1 1 : C(0)OR 12: 
0C(0) R 1 1 : NR4C(0)R j j : or two R | moieties together may form 0-(CH2)sO- or a .S k. r, 
mcmbcrcd uasaiurated ring: 

I is (). or an integer having a value of I or 2: 

s is an integer having a value of 1 to 3: 

R4 and R5 are independently hydrogen, optionally subsututed C1-4 alkyl. optionally 

substituted aryl. optionally substituted aryl C|.4alkyl. optionally sub.siiiuied hcicroar>l. 



(Y)0 
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opuonally subsiiluied heieroaryl C | .4alkyl, heterocyclic. heicmcyclicC|-4 alkyl. or R4 and 
R5 logeiher with ihc nitrogen 10 which they are attached form a 5 lo 7 member rini: which 
may optionally comprise an additional heieroatom selected from O/N/S; 

Y is independently selected from hydrogen; halogen; niiro; cyano; halosuhstituted Cmo alkyl: 
5 Ci.ioalkyl; C2.10 alkenyl; C|.|0 alkoxy; halasubsdtuied Cmo alkoxy: azidc: S(0)iR4: 
hydroxy; hydroxyCi^kyl; aryl; aryl C1.4 alkyl; aryloxy; arylCi-4 alkyloxy; hcicroaryl: 
heieroaiylaikyl; heieroarylC | ^ alkyloxy; heterocyclic, hetcrocyclicCi.4aIkyl: aryl C2.10 
alkenyl; heteroaryl C2-10 alkenyl; heterocyclicC2-10 alkenyl: NR4R5: C2.|() alkenyl 
C(0)NR4R5; C(0)NR4R5: C(0)NR4R lO; S(0)3H: S(0)3R8: C | - 1 0 alkyl C(0)R 1 1 : 
10 C2- 1 0 alkenyl C(0)R II : C2. 10 alkenyl C(0)OR 1 1 : C(0)R 1 1 : C(0)OR 1 2: 0C(0) R 1 1 : 
NR4C(0)R 1 1 ; or two Y moieties together may fonn 0(CH2)sO- or a 5 to 6 mcmbcrcd 
unsaturated ring; 

n is an integer having a value of 1 to 3; 

m is an integer having a value or 1 to 3; 
IS Rg is hydrogen or C | .4 alkyl; 

RlO is C 1. 10 alkyl C(0)2R8; 

Rl 1 is hydrogen, C1.4 alkyl, optionally substituted aryK optionally substituted aryl CN4alkyl. 
optionally substituted heteroaryl, optionally substituted hcieroarylCi-4alkyl, optionally 
substituted heterocyclic, or optionally subsutuied hcterocycIicC|-4alkyl: 
20 R12 is hydrogen, Cmo alkyl, optionally substituted aryl or optionally substituted ar>'lalkyl: 

or a pharmaceutically acceptable salt thereof. 

18. A pharmaceutical composition comprising a compound according to Claim 1 7 and a 
pharmaceutically acceptable carrier or diluent. 



19. A method of ux^ating a chemokinc mediated disea.sc state, wherein the chcmokino hmds 
to an IL-8 a or p receptor in a mammal, which comprises administering 10 said manimul an 
effective amount of a compound of the formula according to Claim 1 7. 

30 20. A compound of the formula: 



25 




NHS(0)2Rb 



wherein 

X is oxygen or sulfur; 
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Ra is an alkyl. aryl. arylCj^jalkyl. hctcroaryl. heicroaryIC|-4alkyl. heterocyclic, or a 
heicrocyclicCi.4aIkyl moiciy. all ol' which may be optionally subsiiiuied: 

Rb is a NR6R7. alkyl, aryl. arylC | ^alkyl. arylC2-4alkcnyl, heicroaryl. hctcroarylC | -4alkyl. 
heicroaryIC2.4 alkenyl, heierocyclic. or heierocyclic C | .4alkyl. or a heicrocyclic 
C2-4alkenyl moieiy. camphor, all ol which may be opUonally subsuiuied one 10 ih«5c limes 
indcpendenOy by halogen: niiro: halo.sub.siiiuied C1.4 alkyl: C1.4 alkyl: C1.4 alkoxy: 
NR9C(0)Ra; C(0)NR6R7. S(0)3H, or C(0)OC | .4 alkyl: 

R6 and R7 are independently hydrogen ora C 1.4 alkyl group, or R6 and R7 u>geihcr wiih ihc 
nitrogen to which they are attached form a 5 10 7 member ring which ring may optionally 
contain an additional heteroatom which heteroaiom is .selected from oxygen, nitrogen or 
sulfur., which ring may be optionally substitued: 

R9 is hydrogen or a C]^ alkyl: 

R| is independenUy selected from hydrogen: halogen: niiro: cyano: haJasubstituied Ci-io 
alkyl: Ci-ioalkyl: C2-I0alkenyl: Ci-ioalkoxy: halosubstiiuied Cmo alkoxy: azide: 
S(0)tR4: hydroxy: hydroxyCi^kyl: aryl: aryl Ci^ alkyl: aryloxy: aiylCi.4 alkyloxy: 
heieroaiyl; heteroaiylalkyl: heterocyclic, heterocyclicCi.4alkyl: heteroarylCi.4 alkyloxy: 
aiyl C2-10 alkenyl; heteroaryl C2- 10 alkenyl: heierocyclicC2- 10 alkenyl: NR4R5: C2-i« 
alkenyl C(0)NR4R5: C(0)NR4R5: C(0)NR4Ri(): S(0)3H: S(0)3R8: Ci-io alkyl 
C(0)R 1 1 ; C2- 1 0 alkenyl C(0)R 1 1 : €2- 1 0 alkenyl C(0)OR 1 1 : C(0)R 1 1 : C(0)OR 1 2: 
0C(0) R n : NR4C(0)R 1 1 : or two R i moieties together may form 0-(CH2)sO- or a 5 it) 6 
membcred unsaturated ring; 

t is 0. or an integer having a value of 1 or 2: 

s is an integer having a value of 1 to 3: 

R4 and R5 are independently hydrogen, optionally substituted C 1.4 alkyl. optionally 
subsUiuied aiyl. optionally subsUtuted aiyl C|.4alkyl. optionally substituted hcicroar>l. 
optionally .substituted heteroaryl C i ^kyl, hcicrocydic. hctcrocyclicC|-4 alk> 1. or R4 and 
R5 together with the nitrogen to which they arc auachcd form a 5 to 7 member ring which 
may optionally conripri.se an additional heicn>atom selected from 0/^4/S: 

Y is independently selected from hydrogen: halogen: nitro: cyano: halasuhsututcd Ci - lo alkyl: 
C i-j 0 alkyl: C2- 10 alkenyl: C | . 10 alkoxy: halosuKstitutcd C mo alkoxy: a/.idc: .S(0)|R4: 
hydroxy: hydroxyCi-4alkyl: aryl: aryl C 1.4 alkyl: aryloxy: ar\'lC|-4 alkyloxy: hcieroar>'l: 
hctcroarylalkyl: heteroarylC | .4 alkyloxy: heterocyclic. hctcrocyclicC|.4alkyl: ar\'l C2-|() 
alkenyl: hetcroar\'I C2-|() alkenyl: heierocyclic C2- 10 alkenyl: NR4R5: C2- 10 alkenyl 
C(0)NR4R5: C(0)NR4R.5: C(0)NR4R|(,: S(0)%H: .S(0)3Rs: Ci-io alkyl C(0)R | | : 
C2. to alkenyl C(0)R 1 1 : C2- 1 0 alkenyl aO)OR 1 \ : C(0)R j | : C(0)OR 1 2: 0C(0) R n : 
NR4CfO)R| i: or two Y moieties together may form 0-(CH2).sO- or a .5 to 6 mcmbered 
unsaturated ring: 

n is an mtegcr having a value of I to 3: 
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m is an integer having a value of I lo 3; 
RX is hydrogen or C i .4 alkyi; 
Rl<)i.sCi-|oaIkyiaO)2R8: 

Rl 1 is hydrogen, C I -4 alkyU optionally subsUluicd aryl, opiionally subsuiutcd aryl Ci.4aIkyL 
5 opiionally substituted hetcroaryl, opiionally subsiiiuicd heteroaryl C | ^alkyl, optionally 

subsiituicd heterocyclic, or opiionally subsiiiuicd heterocyclic Ci-4alkyl: 
R 12 is hydrogen, Cmo alkyl, opiionally subsiiiuied aryl or optionally substituted arylalkyl: 
or a pharmaccutically acceptably salt therei>r 

10 21. The compound according to Claim 20 wherein R i is substituted in the 3-position, the 
4- position or di substituted in the 3,4- position by an elecu^on withdrawing moiety. 

22. The compound according to Claim 20 or 21 wherein Y is mono-substituted in the 2 - 
position or 3'- position, or is disubstituted in the 2 - or 3 - position of a monocyclic ring. 

IS 

23. The compound according to Claim 20 or 2 1 wherein n amd m are each equal to 1 or 
more. 

24. The compound according to Claim 20 which is 

20 N-(4-Nitro 2-(phenylsulfonylamino)phenyl)-N'-phcnyl urea 

N-|(2-Phenylsuiramido) 4-cyanophenyl]- N*-(2-bromo phenyl) urea 
N-(2-( Amino sulfonamtdo phenyl) phenyl) N'-(2-bromo phenyl) urea 
N-(2-( Amino suUonyl siyryl) phenyl) N'-(2-bromo phenyl) urea 
2-1(3.4 Di-meihoxyphcnylsuironyl)ammo| phenyM N'.(2-bromo phenyl) urea 

25 N-(2-|(4-Aceiamidophenylsuironyl)amino) phenyl) N'-(2-bromo phenyl) urea 
N-(2-( Amino sulfonyl (2-thiophcne) phenyl) N'-(2-bromo phenyl) urea 
N-(2-( Amino sulfonyl (3-lolyl) phenyl) N*-f2-bromo phenyl) urea # 
N-(2-( Amino sulfonyl (8-quinolinyl)) phenyl) N'-(2-bromo phenyl) urea 
N-{2-(Amino sulfonyl bcn/.yl) phenyl) N'-(2-bromo phenyl) urea 

30 N-|2-(||2-(Trinuoromcihyl)phcnyllsulfonyl|amino|phcnyl|-N'-(2-bromophcnyriurea 
N-(2-Bromophenyl)-N'-| 2-dimeihylamino.suirnnylamino)phcnyl lurca 
N-|2-(PhencihylsuironyIamino)phcnyl]-N'-f2-bromophenyl)urca 
N-| 2-1 (2-Acctamid<)-4-mcthyllhiazo)-5-yl )sullbnylaniino Iphcn yl |-N'-(2- bromo^^^ 
N-|2-I{2.3-Dichlorothicn-5-yl)|sulfonylaminolphcnyll-N*-(2-bromophcnyl)urca 

35 N-t2-((3,5-Bistriiluoromcthylphenyl)sulionylaniinolphenyll-N*-{2"bromophenyl)urea 
N-|2-l(2-Benzyl)suironylamino|-(5-irinuoromcihyl)phenyll-N*-(2-bromophcnyl)urea 
N-|2-I2-(3-Nitrophcnyl)sulfonylaminolphenyll-N'-(2-bromophenyDurca 
N-[2-|2-(4-Phenoxyphcnyl).sulfonylamino|phcnyl|-N'-(2-bromophenyl) urea 
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N-|(2-( 1 S)- 1 0-Camphorsulfonylaminolphcnyl |-N--(2-bromophcnyl)urca 
N-||2-(IR)-IO-CamphorsuIfonyIamino)pheny]j-N-(2-broinophcnyl)urca 

NH2-I2-(2-Niiro-(4-irinuoromeihyl)phenyl)suIfonylaminoJphenyI-N^(2-br«mophenyl)u^^^ 
N-I2-(2-Ainino-(4-irinuoromethyl) phenyl) sulfonyJaminoJ phenyl)- N-(2- 

bromophenyDurea : or 
N.|2-(amino.sullonyl phenyl) 3-amino phcnyl| N-(2-bromo phenyl) urea. 

27. A pharmaceuucal composiUon comprising a compound according lo any of Qaims 
lo 27 and a pharmaceutically acceptable carrier or diluent. 

28. A compound of the fonnula: 



H H \_/ 



wherein 

X is oxygen or sulfur; 

X I is oxygen or sulfur: 

R| is independcnUy selected from hydrogen; halogen: mtro:cyano: halo.substiiutedCi-|o 
alkyi : C 1 - , 0 aikyl: C2- 1 0 alkenyl: C m « alkoxy : halosubstiiuied C i . | « alkoxy azidc- 
S(0),R4: hydroxy: hydroxyCj^kyl: aryl: ao^l C,-4 alkyl: arvloxv: aryl C,.4 alkyloxy 
hctcroaryl: hcicniarylalkyhhetenKyclic, hctcnK:yclicC,ujalkyl: heicroaiylC 
aryl Ci-U) alkenyl: hcteroaryl C2- 10 alkenyl: heterocyclic C2- lo aJkcnyl: NR4R5 Ci w 
alkenyl C(0)NR4R5: C(0)NR4R5: C(O)NR4Ri0: S(0)3H: S(0)^Rx: C).,,, alkyl " 
C(0)R 1 1 : C2- 1« alkenyl C(0)R 1 1 : C2. 10 alkenyl C(0)OR | , : C(0)R | , : C(0)OR | -j: 
OC(O) R I , : NR4aO)R i j : or two R | moietie.s together may form 0-(CH2)sO. or a 5 10 6 
mcmbcrcd uasaiuratcd ring; 

I i.s 0. or an integer having a value of I or 2: 

s IS an integer having a value ol 1 to 3: 

R4 and R5 are independently hydrogen, optionally substituted C1-4 alkyl. optionally 
.substituted anl. optionally substituted aryl Ci.4alkyl. optionally .sub.stitutcd hctcroarM 
optu,nally suhstiiuted hetcroaryl C 1 .4 alkyl. heterocyclic, hcicrocvclic C1-4 alkM or'R4 
and R5 together with the niuogen tt> which they are attached form a .S 10 7 member ring 
which may opuonally comprise an additional heteroatom selected from Q/N/S 

Y is independently selected from halogen: nitro: cyano: halosubsUtuted Ci-joalkyl: Cmo 
alkyl: C2- 10 alkenyl: Ci - 10 alkoxy: halosubsUtuted C|. lo alkoxy: azide: SrO),R4- 
hydroxy: hydroxy C^alkyl: an'l: an-l C,.4 alkyl: aryloxy: an.IC,.4 alkvloxv: hetenuuvl: 
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heicroarylalkyl: heicroarylC | -4 alkyloxy : heterocyclic. heicnKyclic C|.4alkyl: ar\'l C2. 10 
alkenyl: hctcroaryl C2- 10 alkenyl: heterocyclic C2- 10 alkcnyl: NR4R5: C2- K) alkcn\ I 
C(0)NR4R5; C(0)NR4R5; C(0)NR4R lO: S(0)3H: S(0)3R8: C 1 . 1 0 alkyl C(0)R j 1 : 
C2- 1 0 alkenyl C{0)R 1 1 : C2. 10 alkenyl C(0)OR 1 1 ; C(0)R 1 1 : aO)OR 1 2: CX:(0) R n : 
5 NR4C(0)Ri I : or two Y moieties together may form 0-(CH2)5;0- or a 5 to 6 membercd 

unsaiuraied ring; 
n is an integer having a value of I to 2: 
m is an integer having a value of I to 3; 
R8 is hydrogen or C 1.4 alkyl: 
10 R 1 0 is C M 0 alkyl C(0)2R8; 

Rl I is hydrogen, C 1-4 alkyl, optionally suhsiituied aryl, optionally substituted aryl Ci-4alkyl, 
optionally substituted heteroaryl, optionally substituted heieroaryl Ci.4alkyl, optionally 
substituted heterocyclic, or optionally substituted heterocyclic C | .4alkyl; 
R12 is hydrogen, Ci . 10 alkyl. optionally substituted aryl or optionally substituted arylalkyl: 
IS provided that: 

when n =1 than Y is substituted in the 2'- or 3*- position; 
when n =2 than Y is di-substituted in the 2*- 3*- position; 
further provided that 

when X 1 is S, m= I , R 1 is 4-cthyl, and n= 1 than Y is not 2-mcthoxy: 
20 or a pharmaceutically acceptably salt thereof. 

27. The compound according to Claim 26 wherein R| is substituted in the 3-posiiion, the 
4- position or di-substituurd in the 3.4- position by an elecu^on withdrawing moiety. 

25 28. The compound according to Claim 26 or 27 wherein Y is mono-substituted in the 2 - 
position or 3'- position, or is disuhstitutcd in the 2' or 3' position ot a numocyclic ring 

29. The compound according ti> Claim 26 or 27 wherein n amd m arc each equal to I ni 
more. 

30 

30. A phamiaceutical composition comprising a compound according 10 any ol Claims 2<> 
to 29 and a phamiaccutically acceptable carrier or diluent. 

3 1 - A process lor producing a cyano phenol derivative of the lonnula: 
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wherein R| is as defined lor Formula (I) above, which method comprises 
a) reacting a compound of the Ibrmula: 

OH 



' wherein X is halogen 

5 wi& copper 0) cyanide, diraethylfoiroaniide. irieihylamine and a caulytic amouni 
dimethylaroino pyridine. 

32. The process according lo Claim 3 1 wherein the tempcraiure is aboui 60 to abouj ««'C. 
and X is bromine. 



10 
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AMENDED CLAIMS 

[received by the International Bureau on 16 July 1996 (16.07.96); 
original claims 1-32 replaced by amended claims 1-32 (3 pages)] 

N-(2-Bromophenyl)-N'-[2-dimethylarainosulfonyIan)ino]phenyI]urea 
N-[2-(Phenethylsulfonylannino)phenyI]-N'-(2-bromophenyl)urea 

N-[2-[(2-Acelaraido-4-raethylthiazol-5-yl)sulfonylaminolphenyI]-N'-(2-bromophenyI)urea 
N-[2-[(2,3-Didilorothien-5-yl)]sulfonylaniino]phenyl]-N'-(2-bromophenyl)urea 
5 N-[2-((3^-Bistrifluoromethylphenyi)sulfonylainino]phenyl]-N'-(2-bromophenyl)urea 
N-(2-[(2-Benzyl)sulfonyIaniino]-(5-trmuoromethyl)phenyl]-N'-(2-bromophenyl)urea 
N-[2-[2-(3-Nitrophenyl)sttlfonylamino]phenyI]-N'-(2-bromophenyl)uiea 
N-[2-[2-(4-Phaioxyphenyl)sulfonylamino]phenyl]-N'-(2-bromophenyl)urea 
N-[[2-(lS)-10-Cainphorsalfonylamino]phenyl]-N'-(2-bromophenyl)uiea 
10 N-[[2-( I R)- 10-Camphorsulfonylainino]phenyl]-N'-(2-broniophenyl)urea 

N-[2-[2-(2-Nitro-(4-trinuoromethyl)phenyi)sulfonylaniino]phenyi-N'-(2-bromophenyI)urea 
N-[2-(2-Aiiiino-(4-trinuoromethyI) phenyl) sulfonylamino] phenyl]- N'-(2- 

bromophenyl)urea ; or 
N-[2-(arainosulfonyl phenyl) 3-aniino phenyl] N'-(2-bromo phenyl) urea. 



25. A pharmaceutical composition comprising a compound according to any of Claims 
20 to 24 and a pharmaceutically acceptable carrier or diluent. 

26. A compound of the formula: 



X 1 is oxygen or sulfur. 

25 R 1 is indepoidently selected from hydrogen; halogen; nitro; cyano; halosubstituted C i . i o 
alkyl; Ci-ioalkyl; C2-10alkenyl; Ci-io alkoxy; halosubstituted Ci-ioalkoxy; azide; 
S(0)tR4; hydroxy; hydroxyCi.4aIkyl; aryl; aiyl Cm alkyl; aiyloxy; aryl Ci^ 
alkyloxy; heteroaryl; heteroaiylalkyl; heterocyclic, heterocyclicCi-4alkyl; 
heteroarylCi^ alkyloxy; aryl C2-IO alkenyl; heteroaryl C2-IO alkenyl; heterocyclic 

30 C2-IO alkenyl; NR4R5; C2-IO alkenyl C(0)NR4R5: C(0)NR4R5; C(0)NR4R lO; 

S(0)3H; S(0)3R8; Ci- 10 alkyl C(0)R n ; C2- 10 alkenyl C(0)R 1 1 ; C2- 10 alkenyl 
C(0)ORli: C(0)Rii;C(0)0Ri2;CX:(0) Rii;NR4C(0)Rii; or twoRi moieties 
together may foim 0-(CH2)sO- or a S to 6 membered unsaturated ring: 
t is 0, or an integer having a value of 1 or 2; 

35 s is an integer having a value of 1 to 3; 



IS 



20 




wherein 

X is oxygen or sulfur. 
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R4 and R5 are independently hydrogen, optionally substituted C1-4 alkyl, optionally 

substituted aryl, optionally substituted aiyl Ci.4alkyl, optionally substituted heteroaiyl, 
optionally substituted heteroaryl C1.4 alkyU heterocyclic, heterocyclic Ci^ alkyl, or 
R4 and R5 together with the niu-ogen to which they are attached form a 5 to 7 member 
5 ring which may optionally comprise an additional heteroatom selected from O/N/S; 
Y is independently selected from halogen; nilro; cyano; halosubstituted C i-io alkyl; Cj-io 
alkyl; C2-10 alkenyl; Cmo alkoxy; halosubstituted C 1. 10 alkoxy; azide; S(0)tR4; 
hydroxy; hydroxy Ci.4alkyl; aiyl; aryl Ci^ alkyl; aryloxy; aiylC|-4 alkyloxy; 
heteroaryl; heieroarylalkyl; heteroaiylC] -4 alkyloxy; heterocyclic. heierocycUc Ci. 
10 4alkyl; aryl C2-IO alkenyl; heteroaryl C2-10 alkenyl; heterocyclic C2.10 alkenyl; 

NR4R5; C2-IO alkenyl C(0)NR4R5; C(0)NR4R5; C(O)NR4Rl0; S(0)3H; S(0)3R8; 
Cmo alkyl C(0)R 1 1 ; C2. 1 0 alkenyl C(0)R 1 1 ; C2- 1 0 alkenyl C(0)OR 1 1 ; C(0)R 1 1 ; 
C(0)0Ri2; 0C(0) Ri 1; NR4C(0)Ri i; or two Y moieties together may form 
0-(CH2)sO- or a 5 to 6 membered unsaturated ring; 
IS n is an integer having a value of 1 to 2; 
m is an integer having a value of 1 to 3; 
Rg is hydrogen or C]^ alkyl; 
RlO is Ci-10 alkyl C(0)2R8; 

Rl 1 is hydrogen, Ci^ alkyl, optionally substituted aryl, optionally substituted aryl 
20 C 1 -4alkyU optionally substituted heteroaryl. optionally substituted heteroaryl C 1 . 

4alkyl. optionally substituted heterocyclic, or optionally substituted heterocyclic Ci- 
4alkyl; 

R12 is hydrogen. Ci-io alkyl. optionally substituted aiyl or optionally substituted arylalkyl; 
provided that: 

25 when n =1 than Y is substituted in tiie or 3'- position; 

when n =2 than Y is di-substituted in tiie 2 - 3 - position; 
further provided that 

when X 1 is S, ra=l. Ri is 4-etiiyl. and n=l than Y is not 2-methoxy; 
or a pharmaceutically acceptably salt thereof. 

30 

27. The compound according to Claim 26 wherein Ri is substituted in the 3-position. 
the 4- position or di-substituted in the 3.4- position by an electron withdrawing moiety. 

28. The compound according to Claim 26 or 27 wherein Y is mono-substituted in the 2 - 
35 position or 3 - position, or is disubstituted in the T or 3* position of a monocyclic ring. 

29. The compound according to Claim 26 or 27 wherein n amd m are each equal to 1 or 
more. 

AMENDED SHEET (ARTICLE 19) 
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5 31. A prcge^ for producing a cyano phenol derivative of U,e formula: 




Wherein is as deHned for Fonnula (I) above, which method comprises 
a) reactmg a compound of the fonnula: 



OH 




' Wherein X is halogen 

15 
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th^ aro dependent clatnu and are itoi drafted in acroiUanoe with ll^ 



Boat II Obterratiooa where unity of invention b btclcini; (Continuation of Item 2 of first sheet) 



This International Searching Authority found multiple inventiona in this international application, as follows: 
Please See Extra Sheet. 



* ' CD wquired additional seareh fees were timely paid by the applicant, this international seareh report covers alt searehable 



2. As all searchable claims could be searehed without clTon justify an additional fee, this Authority did not invite payment 

of any additional fee. 

I I As only some of the required additional scaa^h Ices were timely jiaid by the applicam, this international seareh report covers 
only those claims for which fees were paid, apccifically claims Nos,: 



I X| required additional search fees were timely |Kiid by the a|i}ilicant. Consequently, this international search report is 
restrided to the invention first meniiuncd in the claims; it is covered by claims Nos.: 
l-9» 11-27 renumber to 23, 28 renumber to 26 and 27-29. 



Rcnuirk on PMcsl | | The additional search fees wvre accompanied by tlie applicant's protest. 

n No protest accompanied the payment of additional search fees. 



FofiB PCT/ISA/210 (continuation of fvst sheeKDKJuly I992)« 




INTERNATIONAL SEARCH REPORT 



Intemaltonal application No. 
PCT/US96/02260 



B. FIELDS SEARCHED 

^toccnmie data basa consulted (Name of daU base and where practicable terms used): 



I: 



STN: REGISTRY(STRUCTURE>, CA 



seareh tenns: chcmokine, intcricukin, IL-8, psoriasis, dermatitis, asthma, arthritis, colitis, septicemia, stroke, 
repcrfiiaioiit tbiombosis, alzheimer'a disease, craft vs. bust, allograft rejection 

BOX n. OBSERVATIONS WHERE UNITY OF INVENTION WAS LACKING 
Thia ISA Ibimd multiple invemlona as follows: 

I. CUims 1-13, 20-24, 27(rcnumbered 25). 2S(rcnuinbcn:d 26). 27-30. drawn to methods and compounds thereof 
D. Ctaimfl 14 and 15, drawn to compounds and a pharmaceutical composition 
in. Claim 16, drawn to a method 

IV. Claims 17 and 18, drawn to compounds and a phannaceutical composition 

V. CUin 19, drmwn to a method 

VI. Claims 31 and 32, drawn to a process for making compounds 

The mvenlions listed as Groups l-VI do noi idate to a single inventive concept under PCT Rule 13.1 because, under 
PCT Rule 13.2, they lack the tame or corresponding special technical features for tlie following reasons: There are 
thrve dilTercm groiJ|ii of conntpounds claimed with each grvup having basic siruciurcs considerably diflerent than the 
others. Although all of the compounds (except those in the last two chiims) have a conunon urea core, the variance in 
caibocydie and heterocyclic rings of the core rvsulu in each group of compounds being distinct Irom the others. This 
ia Airther made evident by the fact that the skilled artuuin would not expect that the compounds of the three groups 
would have similar biofogical activity. Clearly, the thfve groups of compounds and pharmaceutical compositions, and 
the eorresponding groups of methods, do not have a common technical feature and therefore lack unity of inventton. 
Applicant should note that two seU of claims wcrv numbered 27 and 28. Since it appears that the first set of elaima 
were intended to be numbered 25 and 26, all four claims liave been examined for bck of unity. 
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